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EYTRACTS f eUiLiTY 


AT THE 


TANNER’S SERVICE 


The riches of the world’s forests are at your command; 
the woods and barks furnish the raw material and 
are transformed into the finest Extracts. 


? 2 ™ OLSON IMPORTING COMPANY Inc. 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
Cable Address “Corosage” 
Tel. LExington 2-7537 
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POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 
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When leather has to be tough and tight 
...unhair this safer way 


When you work with sodium sulfhy- 
drate you can destroy keratin with- 
out damaging collagen. Result: 
greater yields of strong, smooth- 
grained leather. 

Sodium sulfhydrate actually 
changes the form of keratin so that 
it dissolves more rapidly in alkalies. 
Since sodium sulfhydrate does not 
react with collagen, you get com- 
plete separation without damage to 
hide substance. You get minimum 
swelling, too, so you get better grain 


effects. 


Built-in alkalinity control « Six 
pounds of Hooker flake sodium 
sulfhydrate gives the same sulfidity 
as ten pounds of flake sodium sul- 
fide... but only half as much soda 
alkalinity. You not only get better 
control of your solution, you store 
up to 40% less chemical. 


Bulletins * Send for bulletins on 
Hooker sodium sulfhydrate, sodium 
sulfide, and sodium tetrasulfide for 
more hints on better soaking and 
unhairing. 


HOOKER CHEMICAL 


CORPORATION 


903 UNION STREET 
NIAGARA FALLS, N. Y. 


HOOKER 


CHEMICALS 
PLASTICS 


Sales Offices: Chicago, Detroit, Los 
Angeles, New York, Niagara Falls, Phil- 
adelphia, Tacoma, Worcester, Mass. 


/n Canada: Hooker Chemicals Limited, 
North Vancouver, B. C. 
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Exciting 
developments that are of supreme impor- 
tance to you economically. New impregnat- 


ing compounds — New wetting compounds 


New waxes. 


We'll be delighted to sit down and tell you 
all about them—and what they mean to you. 


Just name the time and we'll be there. 


new developments are under way 


COMPOUNDS FOR FINISHING 


BORNE (}) 


The standard sponging 
pounds for sole leather. 


, washing, and finishing com- 


BORNE ©) COMPOUNDS FOR WHEELING 


These valuable wheeling compounds aid penetration 
and facilitate loading. 


PLUS: Bretolene, Saxon Oil, Borntan, Product 


586 Surfactant, Product #237 Special Wax, Borne’s 
Synthetic Waxes and New BORNE-FLEX IM- 
PREGNATING COMPOUNDS. 


2) COMPANY, INC. 


Bruin, Pa. 





Time 
aU TH LS LL 
ATG 


% KK 
TT 


\ 


. NN EXTRACTS 
SN aD D ELM) Le 
M FILLERS 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 





FRENCH 


CHESTNUT 


EXTRACT 


SOLID: 62% -GROUND POWDER: 64, 68% —SPRAY-DRIED POWDER: 67,70,72% 


* PROGIL S.A. and TANNINS REY S.A., 


world-known producers, concentrate production 


of copper-free extract in up-to-date, specially 
equipped factories to assure you continuous uni- 
formity im quality In every shipment you get— 
month after month, year after year. Expert tech- 


nical aid available from both sides of the Atlantic. 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 * MU 8-9240 
Midwest Branch: 327 Salle St., Chicago 4, Ill. ge WA 2-8900 





Caught Short? 
ioo4 _~——« Call TRASK! 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT © WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 





‘“‘When we first saw the mellowness, 
roundness, and overall high quality 
of this kidskin — 29 years ago — we 


knew what Zircotan could do. 


Dr. Ian Somerville, right, and Mr. 
Richard Fisher of Rohm & Haas are 
discussing the early days of zirconium 
tanning materials. 


Dr. Somerville himself supervised 
tanning, in a commercial tannery, the 
piece of kidskin shown here. Though 
this was 29 years ago, the leather is 
still round, plump, and mellow. 


Rohm & Haas first supplied zirconium 
tanning materials commercially as 
acidic solutions. Continuing develop- 
ment work then produced in 1938 a 
dry acid salt much easier to handle 
and use. 


Over the past 20 years, it is estimated 
that more than 75 million square feet 
of leather have been made in the U.S. 
using this salt, now known by the trade 
name, ZIRCOTAN. 


More recently, costs of zirconium tan- 
ning have been substantially lowered 
by the development of ZIRCOTAN T. 
This product contains soluble silica, 
which penetrates through the hide 
ilong with the zirconium, producing 
increased plumpness and greater 
olidity. 


The low cost and ready availability of 
ZIRCOTAN ‘T make it practical in tan- 
ning leathers for general use, as well as 
highest quality leathers. ZIRCOTAN T 


To get more information about 
ZIRCOTAN T and the valuable 
leather chemical service and 
experience Rohm & Haas offers, 
erite for a copy of this 24-page 
book let. 


99 


is delivered ready for use in standard 
processing methods. 


Development of practical, high 
quality zirconium tanning materials 
is only one example of Rohm & Haas 
service to the leather industry. 

Now, as for 50 years, it’s worth your 
while to know about the newest 
developments in Rohm & Haas leather 
chemicals and services for the leather 
industry. 


Chemicals for Industry 


cd ROHM ¢ HAAS 
—— COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


ZIRCOTAN is a trademark, Reg. U.S. Pat. Off. and in principal foreion countries. 


ZLIRCOTAN T 





Manufacturers of 


LEATHER FINISHES 
and 


TANNERS’ SPECIALTIES 


CHEMICAL COATING MATERIALS 
(OG 


3) * NEW JERSEY 


PLYMOUTH 9-5600 





The man 

from 

International 

has the 

answer on ie 

+ * 

salt dissolving Here, the man from Interna- 
tional Salt Company checks 

the rate of flow of a newly installed plastic Sterling Lixator* as his customer 

looks on, smiling. Reason for the smile: he’s thinking of the time and money he’ll 

save, thanks to this new salt-dissolving system. The exclusive Sterling Lixator 

is the most efficient and economical rock-salt dissolver ever developed. It 

simplifies the entire brine-making process, combining salt-storage, dissolving 

and brine self-filtration in one automatic operation. Lixate Brine is crystal-clear, 

fully saturated —and the only source of power used to produce it is gravity 

which costs nothing. For expert advice on the particular Lixator for your needs, 

contact International Salt Company, headquarters, Clarks Summit, Pa. District 


offices: Boston, Buffalo, Charlotte, Chicago, Cincinnati, Detroit, Newark, 
New Orleans, New York, Philadelphia, Pittsburgh, St. Louis. 


Registered T.M 


natn SALT COMPANY 


“A STEP AHEAD IN SALT TECHNOLOGY” 
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IMPORTING CO., INC. 
DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS ®oth raw and extracts) 
44 East 53rd Street. New York 22. New York 
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JACQUES WOLF LEATHER ADDITIVES 


GIVE YOU LEATHER THAT’S 
OUT OF THIS WORLD! 


(Samples and information upon request) 
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JACQUES WOLF: ul 


TAKE US 
TO YOUR 
LEATHER! 


SYNEKTAN 0-230“ 


For tanning alone or combined 
with vegetable extract or chrome. 
Excellent for rapid tannages, 
bleaches, or as a retan on chrome 
stock (alone or combined with 
vegetable extract). 


MONOTAN Q* 


Auxiliary compound for dyeing 
gives better color value, stronger 
leather. Good bleaching qualities. 
As a retan for chrome stock, gives 
greater tensile strength . . . smooth 
grained leather. 


TANASOL NCO“ 

Acid syntan for use with extracts 
in tanning and retanning of chrome 
stock. 

FAT LIQUOR 0-270 

Synthetic oil of about 78% activ- 
ity. Stable to electrolytes and pH 
conditions. Excellent for its light 
resistance and lubricating effects. 
TANASOL PW° 


Neutral syntan for bleaching and 
retanning chrome stock. Good in 
dyebath for leveling colors. 


BATES 
EMULSIFIERS 


DETERGENTS 
OILS 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 


Clifton, N.J. © Carlstadt, N.J. © Los Angeles, Calif. 





ARKOTAN WHT 


A white mineral tanning agent in powder form 


RETAN chrome leathers for: 


— solid fiber structure, tight leather 
break 


— round, mellow, resilient leather feel 


— light colored, light-resistant base 
for pastels 


— easy application in normal leather 
production 


USED IN: 


White glove shoe sides; pasted 
white elk sides 


Colored glove shoe and elk sides 

White slipper and white sheepskin 
lining 

Colored slipper and sheep lining 
leather 

All-white tanned shoe suede splits 

All-white tanned welting leather 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the Tanning Industry for over 55 years 
NEWARK, NEW JERSEY 





ATLAS 1873 
for softie leather 


ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as “old 


friends?"" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, anu frequently leading the 
way to, new progress in tanning, brings you the 


products best suited to your needs. 


lt is ao fact that when tanners 
change to Atlas Fatliquors, few 


ever change again 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


ATLASENE 
G25 
alkaline 
fatliquor 


¢20 
for chrome 
colf 


ATLAS 
S845 
for white 
leother 


ATLAS 
TS 30 
bark and 
resin retan 





CHESTNUT... 
THE WORLD’S FIRST TANNING 


EXTRACT 
LEDOGA s ».a. 


Established 1868 


Chestnut Extract, a product of Italy, was the first tanning extract 
ever produced. And LEDOGA represents two-thirds of all Italian 
production. Manufactured in the most modern plants... using 
most accredited processes...and under strict laboratory control 


Both regular and spray-dried extracts and adjusted pH spray- 
dried “Dulcotan”™ extract. 


Their use is your guarantee of perfect quality leather of any 
desired type, together with the highest yield in the tannery. 


PROFIT BY using LEDOGA Chestnut! 


With constant connections with all world sources, and as Ameri- 
can distributors for so many producers, Barkey is in a position to 
supply most of your needs in tanning materials. We are known for 
prompt shipments from Italy and other foreign sources to any port 
in the United States or Canada. In whatever quantity you require 


SBARKEY 


IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 
(both raw and extract) 


44 East 53rd Street, New York 22, New York 
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TERRISS, Siphon Supply Co., Ine. 


MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
-24 WOOSTER STR uf bd NEW ORK _ | |e a 


ALL-PURPOSE MIXERS 
+f LABORATORY MIXER 


Propeller — stainless steel, 2° 

Shaft — stainless steel, '4'' diameter 

RPM — variable speed, 5,000 at no load 

Motor — 110V, AC, single phase, 60 cycle 

Capacity — up to 5 gallons of liquid depending on viscosity 
Height — 12” shaft 

Weight — 15 Ibs. 

Delivery — immediate shipment from stock 
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Special Features — fully adjustable up and down and at any angle. Shipped ready 
to operate. 


PRICE $32.50 f.0.b. factory New York City 


MEDIUM DUTY MIXER 
Propellers — stainless steel, 4” 
Shaft — stainless steel, 2"' diameter 

an HP — 1/3 


RPM — 1725 

Motor — 115V, AC, single phase, 60 cycle 

Capacity — up to 55 gallons of liquid depending on viscosity 

Height — 36” shaft 

Weight — 40 Ibs. 

Delivery — immediate shipment from stock 

Special Features — GE Form G all-angle motor, with heavy cast iron clamp for angle 
adjustment. Opposite pitch propellers. 


PRICE $55.00 f.0.b. factory New York City 


HEAVY DUTY MIXER 


Propellers — stainless steel, 7” 

Shaft — stainless steel, 34" diameter 

HP — 1/3 

RPM — 1750 with helical gears to deliver speeds down to 430 RPM 
Motor — 110V, AC, single phase, 60 cycle 

Capacity — from 100 to 200 gallons of liquid depending on viscosity 
Height — 48” shaft 

Weight — 50 Ibs. 

Delivery — immediate shipment from stock 

Special Features — designed for the more viscous types of liquid 


PRICE $99.75 f.0.b. factory New York City 


A Full Range Of Agitators Are Available, Including Totally Enclosed, Explosion 
Proof, For Operation On Single Or Three Phase Electric Current 


Agitators Cheese Cans Bottle Inspectors Trucks Measures Pumps Dump Buckets 
Mixers Filter Plants eters alae Tubing Fittings Parts 
Surge Tanks Milk Strainers Shovels Paddles Dippers Valves Sinks 
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processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 
through 


WALLERSTEIN TECHNICAL SERVICE 
in your specific tanning operations 


For assurance of high grade performance. 


WALLERSTEIN COMPANY 


Division of Baxter Hila iia - eta 
Wallerstein Square, Mariners Harbor 
Staten Island 3, New York 





also: SE BACOL... for dependable unhairing 


STEROZOL... for inhibition of bacteria and molds 
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The J. S. YOUNG CO. 10'/, acre plant in Baltimore, 
on deep water, has its own dock and 
railroad facilities—for expediting both the 
receipt of imports from all over the world and 
the shipment of Tanning and Dyewood Extracts 
to the leather industry everywhere 

( 0. 


SINCE 1869 


ONE OF AMERICA’S FOREMOST IMPORTERS, 
EXTRACTORS, MANUFACTURERS AND PROCESSORS OF 


There’s a world of satisfaction for you 
when the J. S. YOUNG CO. is your sup- 
plier. “Ninety years YOL NG”, our facili- 


ties and our services to the tanning indus- 


try have expanded continuously. Our 


plants have grown in capacity, flexibility 
and in efficiency. 
J.S. YOUNG CO. is in a position to sup- 


ply tanners with practically every known 
reputable dyewood and tanning extract— AN D DYEWO oO D S 
from every part of the world. TANK CAR, 
TANK TRUCK, OR BY THE BARREL. _ . sumac OSAGE ORANGE 
WATTLE BARK ¢) EXCLUSIVE! GAMBIER TANNIC ACID 
Special quality Wattle Extract—extracted ~ er — 
directly from top-quality bark in our own * @UEBRACHO were 
Baltimore plant is now available. + MYRABOLAMS CHESTNUT 
* LOGWOOD * HEMATINE 


ba. * FUSTIC * HYPERNIC 
Manufacturers of the famous Chembark 
‘ae ¥ OUNG co. natural tanning extracts and other special 


products for The CHEMTAN CO. 
2701-2755 Boston Street 


EXPERIENCED TECHNICAL ADVICE 
Baltimore 24, Maryland 


AVAILABLE ON REQUEST 





Consult beigy EGHEKGD Development 


and Fechnical Laboratory 
Nona laen leet 
your Dyestuff Problems 
Geigy 
products 
are carried 
rome ee 
important 
tanning 
centers 


PISS 


Division of Geigy Chemical Corporation 


Branches: Charlotte, Chattanooga 
Chicago, Los Angeles, Philad Fear 
Newton | ey ore Falls, Mass., Portland, Or 
Canada-Toronto 








“lhe Keader 
Comes first 


LEATHER and SHOES believes 
in the “Golden Rule” of journalism 
--serves its readers first. It has no 
“sacred cows’ nor prejudices. 


Because of this, it is first choice of 
the industry's key executives. L&S 
is the most widely read and quoted 
paper in its field, and leads in paid 
(audited) circulation, subscription and 
advertising receipts. 


Readers and advertisers benefit most 
by this policy. That's why its sub- 
scription list and advertising indexes 


read like the Who’s Who of the in- 
dustry. 


LEATHER and SHOES 


THE MAGAZINE FOR EXECUTIVES 


300 West Adams Street 
CHICAGO 6, ILLINOIS 





LOGWOOD 
BLACK 
ee Wal. 


for LEATHER * WOOL : SILK 
COTTON * SYNTHETIC 
TEXTILES * FUR * HAIR 
PIGMENTS 


Also — FUSTIC Deliveries made when 
HYPERNIC © QUEBRACHO ordered, as ordered— 
° GAMBIER © FLAVINE in whatever quantity 
* QUERCITRON required. 
* TANNIC ACID 


Young Extracts Serving the Industry Since 1869 


2701-2755 Boston Street 
Baltimore 24, Md. 





Standard Medel No. 3 
WILEY 


LABORATORY 


MILL 


e on new Portable Stand 
and with Spillage Tray 


For preparation, with minimal loss of 
moisture from heating, of a wide vari- 
ety of materials for analysis. Principal 
advantages of new model: harder cut- 
ting edges permitting wider range 
of materials including Teflon, poly- 
ethylene resins, titanium scrap, etc.; 
quieter operation; and baked gray 
enamel and chromium plated finish, ete. 


As in earlier model, four hardened 
steel knives on revolving shaft work 
with shearing action against six knives 
bolted into frame. Shearing action of 
cutting edges, between which there is 
always clearance, minimizes ioss ol 
moisture, avoids temperature rise, 
liquefaction, contamination, ete., mak- 
ing this mill satisfactory for many 
materials which cannot be reduced by 
other mechanical means. Ground ma- 
terial must pass through a sieve dove- 
tailed into frame above receiver. 


4275-R3 with 
4275-F6 and 4275-Z. 


Furnished with cast aluminum 
drawer, 28 oz. capacity, for collecting 
sample. 


4275-R3. Wiley Laboratory Mill, Standard 
Model No. 3, motor driven, mounted on enclosed 
base, with drawer of cast aluminum. With 2 h.p, 
continuous duty motor, 1725 r.p.m.; starting switch 
with thermal overload cutout; V-belt, belt guard; 
three sieves with openings of “2 mm, 1 mm and 
2 mm diameter. For 115 volts, 60 cycles, single 
phase, a.c. Without Stand or Tray 


4275-F6. Spillage Tray Attachment, for use 
with above, consisting of bracket and Stainless 
steel tray eeeee 23.90 
4275-Z. Portable Stand, 10 inches high, for 
mounting above Mills. Consisting of rubber insu- 
lated platform 232 inches square, mounted on 
ball-bearing, swivel casters with foot-operated 
wheel brakes coccccccccccccce 125.50 


Copy of Bulletin 129 sent upon request. 


Lo OLE i< 3 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on —— 


VINE ST. AT BRD *¢ PHILADELPHIA 5S, PA, 


Laboratory Apparatus and Reagents 





JOURNAL OF THE 
AMERICAN LEATHER CHEMISTS ASSOCIATION 





Vol. LV MARCH 1960 No. 3 








DR. WALLACE WINDUS - - - Editor-in-Chief 
U.S. Department of Agriculture, 


Eastern Regional Research Laboratory, Philadelphia, Pennsylvania 
g A I : 


DR. THOMAS C. THORSTENSEN - - - - - - Associate Editor 


Industrial Research, P. O. Box 267, Lowell, Massachusetts 


BARL.J. WATT = = = © = #© «28 © & 


Lowell Technological Institute, Lowell, Massachusetts 


- - Managing Editor 


EDITORIAL BOARD 


Kk. D. Compton, Eagle-Ottawa Leather Company 

W. C. Henry, Ontario Research Foundation 

Joun H. Hicgupercer, United Shoe Machinery Corporation 
JosepH R. Kanacy, National Bureau of Standards 

Henry B. Merrity, 7004 Schroll Street, Lakewood, Cal 
Wituiam T. Roppy, Tanners’ Council Research Laboratory 
STEPHEN A. Suivas, John A. Lang & Sons, Ltd. 

Cari G. TELANDER, Raser Tanning Company 

Haroip G. Turtey, Rohm & Haas Company 


Lee P. Wirnavrr, U.S. Department of Agriculture, 
Eastern Regional Research Laboratory 


ABSTRACTERS 


Jose Beuar B. Raymonp L. Hesert 
G. A. Bravo JEROME JANSING 
FRANK BuBLIK Lipostav MasNer 


James M. Casse. G. M. OLIENsIs 


Tra D. CLARKE Raves H. Twintna 


Ciara Deasy J. F. WaGoner 


All manuscripts should be sent to the Editor-in-Chief, 1437 Bryant Lane, Meadowbrook, Pa 

Mail in reference to subscriptions, advertising, and other business should be addressed to 
the Secretary-Treasurer of the Association, Dr. Fred O'Flaherty, Tanners’ Council Research 
Laboratory, University of Cincinnati, Cincinnati 21, Ohio. Checks should be made payabl 
to the American Leather Chemists Association. 

General correspondence concerning the Journal should be mailed to the Managing Editor 

Subscriptions—%12 per year for members; $15 for nonmembers 





ISOLATION OF ELASTIC TISSUE 


THE ISOLATION OF ELASTIC TISSUE 
OF ANIMAL SKIN* 


Conrap L. ORNES AND WILLIAM T. Roppy 


Tanners’ Council Research Council 
University of Cincinnati 


Cincinnati 21, Ohio 


ABSTRACT 


In recent years the behavior of the elastic tissue of animal skin 
has been under investigation to elucidate its properties. These 
investigations will be reviewed, and methods of isolation of the elastic 
tissue from skin and leather will be presented. The isolation meth- 
ods developed and staining techniques previously developed can be 
used to determine the modification in the elastic tissue brought about 
by the various chemicals used in processing skin into leather. 


ne 5 ansna SpEanmm 
INTRODUCTION 


The elastic tissue of animal skin has been studied by many investigators, 
and a comprehensive review of the occurrence, preparation, and general 
properties was given by Highberger (1). In this review he mentions that 
elastic tissue occurs in very small quantities in the skin, the largest amounts 
being found in the grain layer. 


It was reported by Roddy and O’Flaherty (2) that the elastic tissue of 


calfskin was reduced in amount from that in the fresh skin, but not completely 


removed, when the stock was processed and finished as chrome-tanned or 
vegetable-tanned leather. Observations were also made on the appearance 
of ligamentum nuchae (the elastic tissue neck ligament of a calf) which was 
given the equivalent of a tannery process. Even when the tissue was pro- 
cessed as a particle size obtained by grinding through the finest-mesh screen 
on the Micro-Wiley Mill, the finely divided elastic tissue particles became hard 
and harsh when dried from any stage in process, were the consistency of hard 
wood particles when dried after vegetable tanning, and were similar to glass 
particles in hardness when chrome-tanned and dried. 


*A report of work done in part under contract with the U.S. Department of Agriculture and authorized 
by the Research and Marketing Act of 1946. The contract is being supervised by the Fastern Utilization 
Research and Development Division of the Agriculture Research Service Presented at the Fifty-fifth 
Annual Meeting, Mackinac Island, Michigan, June 16, 1959 





ISOLATION OF ELASTIC TISSUE 


Hoover et al. (3) recently have been able to isolate the grain layer of bovine 
skin and found it to have properties closely related to those of elastic tissue. 
The yield of their isolated material was essentially the same per unit area 
of skin for both calfskin and steerhide. 

In further work on the network structure of elastin in the grain layer of 
cattlehide Mellon and Korn (4) showed by horizontal sectioning and chem- 
ical fractionation of the sections that the elastin was a three-dimensional 
network which extended through the thickness of the grain structure. It was 


shown that the condensed membrane layer obtained was due to the collapse 


of this network. They further indicated that a maximum concentration of 
elastin occurs at about one-third the depth of the grain layer and that com- 
mercial trypsin was able to dissolve this elastin network from the surface 
layers. They used a technique whereby the elastin was separated from the 
skin collagen by extraction with 0.1N sodium hydroxide for 16 hours; then 
the residue was resuspended in fresh alkali for one hour, after which time it 
was neutralized and centrifuged. The residue was then suspended in water 
and autoclaved for 2 hours at 23 pounds steam pressure. After it was cooled 
and centrifuged, the gelatin extract was decanted, and total nitrogen was 
determined on the extract and the residue. The elastin nitrogen averaged 
approximately 2°; of the total nitrogen for the epidermal area of the hide. 

In a private communication (5) it was requested that limed, unhaired 
calfskin which was treated with a high trypsin bate be examined in cross 
section to see if the stock so treated had all of the elastic tissue removed by 
the treatment. The cross sections of the stock when stained with Weigert’s 
Elastic Tissue Stain showed only fragments of elastic tissue in the blood vessels 
in the center of the corium, which would indicate that the treatment had 
removed most of the elastic tissue. However, there was the possibility 
that the elastic tissue might still be present and its staining characteristics 
altered. To determine by chemical analyses just how much elastic tissue 
was present in limed stock before bating and the effect of using strong enzyme 
action to remove the elastic tissue, the present study was undertaken. 

Tancous (6), using her previously developed fractionation technique for 
determining protein fractions of animal skin, has shown that the purifying 
action of the normal beamhouse procedure will remove practically all of the 
nonfibrous protein material from calfskin. She obtained a fraction con- 
sisting of elastin and hair-root debris amounting to only 2.27 of the total 
skin protein. Stubbings (7), in attempting to separate these two components, 
after using a similar fractionation scheme, found that the use of strong sodium 
sulfide to dissolve the hair residue also dissolved about 15°/, of the elastin. 

Attempts have been made in this laboratory to purify the elastin-keratin 
residue by dissolving the elastin component by means of enzymes. However, 
blood vessels are extremely resistant to enzyme action and will always leave 
a residue of elastin under any practical tannery conditions. In addition, 
difficulties are encountered in rehydrating the dried residues. 





126 ISOLATION OF ELASTIC TISSUE 


In the present study a measure of removal of elastin from limed, unhaired, 
and fleshed stock by means of enzyme action was desired. The hair-root resi- 
due in any small area of a skin is quite constant as shown by microscopic 
examination of cross sections. By relating the weight of elastin-keratin resi- 
due to the dry weight of skin it is thus possible to follow the reduction in per- 
centage weight of residue brought about by various treatments with the 
assurance that such reduction is due mainly to elastin removal. 

To indicate what occurs to the elastic tissue of animal skin during process 
it is possible to follow the changes by microscopic examination of stained 
sections of the skin or by dissolving the collagenous tissue and determining 
the amount of elastic-tissue residue. For the purpose of orientation the 
following section on the histology of skin, both untreated and treated, is given. 


MICROSCOPIC EXAMINATION 


When cross sections or sections cut in a plane parallel to the hair side are 
stained with Weigert’s Elastic Tissue Stain, the following photomicrographs 
can be made of the elastic tissue of the skin. In viewing these sections it is 
to be kept in mind that the elastic tissue is present as a network surrounding 
the hair follicles in the epidermal area and as part of the arteries found 
throughout the skin. Such arteries are responsible for the so-called veins 
which are unsightly on the finished leather when prominent. 


In Fig. 1 a cross section of fresh calfskin stained with Weigert’s Elastic 


Tissue Stain is shown. In this cross section the elastic tissue is seen mainly 


in the epidermal area and on the flesh side. It is located in the epidermal 
area as a basketlike network which extends from the epidermis to the sweat 


FIGURE 1 Cross section of fresh calfskin stained with Weigert’s Elastic Tissue Stain 
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FIGURE 2.—Section cut in horizontal plane of fresh calfskin stained with Weigert's 
Elastic Tissue Stain. 


FIGURE 3.—-Cross section of the epidermal area of fresh calfskin stained with Weigert’s 
Elastic Tissue Stain. 
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glands surrounding each hair pocket. Figure 2 is a section cut in a horizontal 
plane with the portion on the left side showing the network of the elastic 
tissue surrounding each hair pocket and the right-hand portion the sweat 
glands. The only elastic tissue in this area is in the arteries running between 
the sweat glands. For a more detailed picture of the elastic tissue in the 
epidermal area Fig. 3 is shown. The elastic tissue is more dense in the oil 
gland region and shows finer fibers as the tissue attaches to the epidermis. At 
the top of the oil glands are three ar- 

teries Cut In cross section containing 

elastic tissue as part of their walls. 

In a cross section of fresh steerhide 

as shown in Fig. 4 the elastic tissue 
is similar to that seen in calfskin, 
being located in the epidermal area 
and on the flesh side when stained 
with Weigert’s Elastic Tissue Stain. 
\t higher magnihcation the elastic 
tissue of steerhide appears as shown 
in Fig. 5. As in the calfskin most of 
the elastic tissue is located in the 
region of the oil glands with little 
elastic tissue being present below the 
top of the sweat glands. The ar- 
teries present also have the elastic 
tissue as part of their walls. 

When a piece of fresh calfskin is 
placed in the autoclave for + hours 
at 15 pounds pressure, the collagen 
is digested, and the epidermis, its 
appendages, and the elastic tissue nt 
remain behind as a residue. A _pic- 
ture of such treated stock in cross FIGURE 4.—Cross section of fresh steer- 
section is shown in Fie. 6. ‘The epi- oa ane with Weigert’s Elastic Tissue 
dermis swells as a result of such 
treatment but still retains most of 
its original structure. The hair roots also are altered but still present. The 
elastic tissue tends to contract but is net greatly altered. 

\fter the bating operation the residue remaining appears as a sheet of tissue 
as shown in Fig. 7. This tissue has been stained with Weigert’s Elastic 
‘Tissue Stain; at this magnification the fibers are not easily identified, but 
under higher magnification the fibers can be seen. A stained cross section 


of the sheet shows the elastic tissue fibers to be present but not as receptive 
to the stain as obtained with the fresh skin in Fig. 6. 
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FIGURE 5—Cross section of the epidermal area of fresh steerhide stained with Weigert’s 
Elastic Tissue Stain. 


FIGURE 6.—Cross section of the epidermal sheet remaining after being autoclaved for 


4 hours at 15 pounds pressure and then stained with Weigert’s Elastic 
Tissue Stain. 


When a horizontal section is cut of the epidermal area of dyed and finished 


calfskin leather and the section decolorized and then stained with Weigert’s 
Elastic Tissue Stain, the picture shown in Fig. 8 is obtained. 


The elastic 
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tissue has been reduced in amount, but broken hbers still remain. Examina- 
tion of these fibers in the finished leather at high magnification shows them to 
be broken into a series of fine particles rather than as the continuous fibers 


which are seen in the fresh skin. 


FIGURE 7.—Sheet of tissue of bated calfskin which had been autoclaved at 15 pounds 
pressure and then stained with Weigert’s Elastic Tissue Stain. 


FIGURE 8.—Section cut in horizontal plane of calfskin leather stained with Weigert’s 
Elastic Tissue Stain. 
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In Fig. 9 the elastic tissue 
in the blood vessels in the 
epidermal area of chrome- 
tanned leather is _ shown. 
These are the smaller blood 
vessels near the grain surface 
and the larger blood vessel 
near the base of the hair 
roots which are readily traced 
by staining with Weigert’s 
Elastic Tissue Stain. 

The foregoing figures indi- 
cate that elastic tissue 1s al- 
tered by processing and that 
some of the tissue may be 
removed but that the residue 
is still very demonstrable. As 


indicated by the work of 
Tancous (6) and Stubbings (7) 


the normal beamhouse _pro- 

cedures remove practically all 

the nonfibrous proteins from 

skin. Hydrolysis of the col- 
FIGURE 9.—Cross section of the epidermal area lagen from the skin results 
of chrome-tanned calfskin stained with Weigert’s in the fraction of elastin and 
anne Tee ope hair-root debris. As the hair- 

root debris was _ reasonably 
uniform over the skins selected for the present work, the elastin could be 
calculated using two procedures developed. One procedure was for limed, 
unhaired skins, and the other procedure was for stock processed in the tannery 
to the “chrome in the blue” state. For the limed, unhaired stock the proce- 
dure selected has as a major feature the deliming of the residue, which is not 
necessary for the tanned stock as the results obtained from the two procedures 
will show. 


LABORATORY PROCEDURES FOR DETERMINATION OF 
ELASTIN-KERATIN RESIDUE 
Procedure I-(Elastin-keratin residue in limed and bated stock) 
Preparation of lime stock.—Cured calfskin stock was fleshed and soaked in 


water for 16 hours at room temperature in the proportion of 4 parts of water 
to 1 of cured skin. A second soak in fresh water in the same proportions for 
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a period of + hours was then given. The skin was limed with straight lime 
solution for 7 days using a 4-to-1 ratio of water to cured-skin weight and 12°; 
hydrated lime on the cured weight. The stock was then unhaired, scudded 
thoroughly, and fleshed. Blocks of 4 specimens, each specimen 234 
were cut from over the whole skin to furnish 3 test lots and one control lot. 


7 Ad 
X 234 ’ 


Removal of elastin. —The stock was surface-delimed with hydrochloric acid, 
then completely delimed with boric acid at 75°F. Controlled conditions were 
established using large bottles immersed in a bath at 75°F. and rotating at 
$5 rpm. Then 1°; NaHCO, on the white weight was added, and the temper- 
ature was raised to 90°F. The elastin-removing enzyme (powder* from a 
whole raw pancreas, activated, desiccated, and defatted) was added, and 
bating was continued for the required time. The squares were then blotted 
on towels, wrapped in wax paper and aluminum foil, and placed in a freezer 
to stop enzyme action. 


Digestion of soluble hide components.—After being defrosted the specimen 
squares were individually pressed in a Carver press at 10,000 pounds ram 
pressure to remove most of the water. They were then dried overnight in a 
vacuum oven at 80°C. and 22 inches of mercury, cooled in a desiccator, and 
weighed. 

The dried squares were placed in separate 400-ml. beakers, and sufficient 
distilled water was added to yield approximately a So, gelatin solution. 
The beakers were covered and placed in an autoclave for + hours at 15 pounds 
steam pressure. After this the hot solutions were decanted through pre- 
viously dried and weighed coarse-fritted glass crucibles. The residues in the 
beakers were treated with hot 0.5N HCl to remove calcium, then transferred 
to the crucibles with hot water. The crucibles were then washed alternately 
with hot acid and hot water until all lime and acid were removed from the 
residues. 

The washed crucibles were placed in Soxhlet equipment, and the grease in 
the residues was removed by extraction with acetone for + hours. The cru- 
cibles were then air-dried and finally placed in a desiccator overnight to dry 
to constant weight. The percent residue of the dried squares was calculated. 
Comparison of the percent residues of treated lots with that of the control 
gave a measurement of degree of removal of elastin. 


Procedure II—_(Elastin-keratin residue in leather in the blue) 


‘Twenty-seven specimen squares were cut from matching positions from 
right and left sides of the three skins being examined. After being blotted 


with filter paper each square was weighed to establish reference weights and 
then placed in Petri dishes. Fifty ml. of distilled water was added to each 


dish, and the dishes containing the specimens were placed in an autoclave 


*Viokase powder P-145-D, produced by the Viobin Corporation, Monticello, Ul 
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for + hours at 15 pounds steam pressure. The dishes were then removed from 


the autoclave, the solutions were poured off the specimens, and the specimens 


were washed in distilled water and then soaked in water overnight. 

\fter soaking in water overnight the specimens were blotted with filter 
paper to a condition where they no longer showed a water mark on the filter 
paper. The specimens were then weighed, and the percent elastic-tissue 
residue was calculated. 

A portion of each residue after soaking overnight was stained with Wei- 
gert’s Elastic Tissue Stain to demonstrate the elastic tissue in the residue. 
This demonstrated both the elastic tissue in the basketlike network of the 
epidermal area and the elastic tissue in the arteries. 


EXPERIMENTAL RESULTS 


Table I shows illustrative data obtained from two limed calfskins. 


TABLE | 


PERCENT ELASTIC TISSUE AND KERATIN 
REMAINING IN CALFSKIN AFTER BATING 


Average of 20 values 


Percent residue 
Standard deviation 


Percent decrease in residue 


Examination of the values for the percent residue in the two calfskins before 
bating, listed as controls in Table 1, shows that the first calfskin contains 
less elastic tissue then the second calfskin. When portions of the two bated 
calfskin residues were stained and examined microscopically, the elastic tissue 
in the residues was still present but broken into fragments rather than as a 
continuous sheet. There was very little residue from the calfskin specimens 
treated with the 0.034, enzyme. 

Although the standard deviations are fairly high, representing as they do 
the differences in blocks over the whole skin and including effects of thickness 
differences and possibly keratin residue differences in addition to experimental 
error, statistically they permit a 95°; assurance that even an 11°; decrease in 
residue would have signihcance for the first skin and 8°, for the second skin. 

In Table Il the data obtained from the analysis of the three skins in the 
blue are arranged to show symmetry between sides, differences between rows 


parallel to the backbone, and a comparison between the skins. The stained 
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residues from each calfskin were examined microscopically, and it was ob- 
served that the arteries were similar in distribution and size on each side of 
the calfskins. The veiny calfskins showed more pronounced and less diffuse 
arteries present in the residues than those observed in the non-veiny calfskin. 

It is obvious that the veiny leather has more elastic tissue residue than the 
normal leather. Although a somewhat less precise technique was used in 
obtaining the values shown than in the case of the limed skins, it is informa- 


tive to know that such a rapid method can be used to produce useful results. 


TABLE II 


PERCENT ELASTIC TISSUE AND KERATIN 
IN NON-VEINY AND VEINY CALFSKIN LEATHER 


- } Ayr ] 
Avera € Of 27 abtuUesS Pe de 


Percent residue 


Standard deviation 


CONCLUSIONS 


By microscopic examination of cross sections stained with an elastic-tissue 


stain and by the two methods developed for isolating the elastic-tissue residue 


of animal skin it is possible to determine the influence of processing operations 


on the elastic tissue. In regular calfskin processing there is a reduction in 
the amount of elastic tissue from that found in salt-cured calfskin. 

When sufficient enzyme specific for breaking down elastic tissue is used, 
it 1s possible to remove almost all of the elastic tissue from the skin or hide. 
In the present work under the test conditions used it was possible to remove 
30°; and 86°, of the elastic tissue in the bating operation by using an enzyme 
powder from whole raw pancreas, which was activated, desiccated, and 
defatted. 

\ comparison of non-veiny and veiny calfskins showed that the veiny calf- 
skins contained more elastic tissue. The comparison made also established 
that there are similar amounts of the elastic tissue on each side of the calfskin, 
showing that symmetry occurs between sides of a given skin. 
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DISCUSSION 


Dr. Epwarp F. MeELion (Eastern Regional Research Laboratory): We 
are indebted to Mr. Roddy for an excellent demonstration of the ability of 
histological techniques and chemical determinations to show us the location 
of elastic tissue and the amount of elastic tissue present in a hide. 

\n observation which we had made at the time we demonstrated the 
elastic-tissue network in the hide confirms very well the histological demon- 
stration which you saw this morning of a high concentration of elastic tissue 
around the hair follicle and just about midway down the depth of the grain 
layer. 

The slices which we had cut, which were about one-tenth of a millimeter 
thick, at the grain surface did not show any large concentration right at the 
hair follicle. But as we reached this medium depth of the grain layer the 
concentration of elastin was so great that in these small slices you could 
actually see a bump where the hair foilicles were. There was a bump, a 
ridge around the outside, and the hole where the hair shaft had gone through 
it. I think this is very good confirmation of the histological pictures which 
we saw today. 

[ have one question: In the breakdown of these fibers which we have noted, 
after you have treated the hide under certain conditions, would you say that 
this breakdown of the fibers is something that might be progressive? Do you 
dissolve the outside of the fibers, making them smaller until they finally 
break through, or do you break off a chunk and leave the middle of the fibers? 


Mr. Roppy: That is a very nice question. 

There has been information and literature in recent years that in staining 
elastic tissue what you are really doing is staining perhaps a mucoid fraction 
surrounding the individual elastic-tissue fiber. Some years ago when we 
worked with the neck ligament and cut it in cross section, the fibers in cross 
section were stained completely with the Weigert’s Elastic Tissue Stain. 

Now the question brought up by Dr. Mellon was: Is this elastic tissue 
gradually broken down? It definitely is. As an example, if we leave it in the 
autoclave for a period of 6 to 8 hours, we will dissolve much more elastic 
tissue than if we leave it in for the 2 to 4 hours that we selected in the present 
work. So there definitely is a breakdown. However, the point I| tried to 





136 ISOLATION OF ELASTIC TISSUE 


make in the course of my talk is that the elastic tissue during the course of 
ordinary tanning is still present in the finished leather and still demonstrable 
by Weigert’s Elastic Tissue Stain; and also we can recover this elastic-tissue 
residue from calfskin as shown in the case of the chrome stock where we 


recovered as much as 24; from the non-veiny skin and 2.75; to almost 


3 in the case of the veiny skins. 

Dk. SELIGSBERGER (Quartermaster Research and Engineering Center 
Do | understand you right, that keratin is included in the figures in the 
table? And how much keratin is actually present? 


Mr. Roppy | mentioned in the course of the talk, Dr. Seligsberger, that 
Dr. Stubbings tried to remove this hair-root keratin from the elastic-tissue 
fraction and in the course of doing that he was able, using strong sulfide, to 
remove the keratinous material. but he also reduced the elastic tissue. Tan- 
cous, in her work, showed the elastic-tissue fraction was 2.2°;. On the other 
hand, the work by Dr. Mellon and coworkers showed that the elastic tissue 
as a residue based on total nitrogen was somewhere in the neighborhood of 
2(;. So the elastic-tissue residue 1s somewhere 1n that particular region, and 
the small amount of keratin you would have as a hair-root debris, which is 
not removed by standard processing, would only be a very small amount 
appare ntly. 


Mitton Battey (U.S. Navy Research & Development Facility): We have 
had some rather interesting experience with calfskin versus stuffed side 
leathers so far as water-resistance deterioration is concerned. We found 
that stuffed leathers would crack across the vamps very rapidly, whereas out 
calfskin withstood this kind of wear for considerable periods of time. | 


wonder if the elastic tissue is a major factor in causing this kind of resistance 
as far as calfskin is concerned. 


Mr. Roppy: We do not have that information as yet. However, at the 
present time at Cincinnati we are processing both side upper leather and 
calfskin leathers to determine exactly what influence this elastic-tissue re- 
moval will have upon the finished leathers. 


Dr. H. B. Merrie (B. D. Eisendrath Tanning Co.): It seems very re- 
markable that according to what Mr. Roddy has said, the autoclaving process 
actually destroys collagen even when it is chrome-tanned, without affecting 


the elastin. Is that correct, Mr. Roddy t 


Mr. Roppy: It removes both the collagen and also the chrome-tanning 


material. The process when used on vegetable-tanned leather will also dis- 


solve the collagen, but the difficulty you run into is that you get polymeriza- 
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tion of the vegetable tanning materials with the breakdown in the collagen, 
and, of course, the elastic-tissue residue becomes much harder to separate. 
| might also point out at this time that if we take fresh skin or hide and use 
this autoclaving technique, it is possible to remove the collagen and leave the 
epidermis (reasonably intact with slight swelling of the epidermal cells), the 
hair, the oil glands, and the elastic tissue as a residue. 


Dr. Joseph NaGuskri (Eastern Utilization Research & Development 
Division): Workers at the American Meat Institute Foundation found when 
they studied the elastic tissue in meat that the enzymes digested out the 
center portion of the elastin fibers leaving a ghostlike shell. Did you observe 
anything like that in the skin tissue as contrasted with the meat? 


Mr. Roppy: No, we did not. I brought up the point a while ago that 
when we took the ligament and cut it into cross section we did not come up 
with the shell-like idea. You can stain the fiber completely through even in 
the case of finished leather. 


Dr. ANDREW SALAMATOV (Barrett & Co. Inc.): I would like to pursue the 
sulfide a little further. You said strong sulfide removes 15°%. What is meant 
by “‘strong’’? 

The second part of my question is: If it dissolves 15°7 of skin, what hap- 
pens to the rest of it? Maybe it is broken down by sulfide treatment. 


Mr. Roppy: The work which I was quoting was that of Dr. Stubbings, 
and of course, he was removing the keratin residue from the elastic tissue 
which he had isolated, and that is where the 15°7 breakdown of keratin 
occurred. 

It is possible, as an example (I mentioned it previously), just by water to 
ultimately digest the elastic tissue. Therefore acid or alkali will also break 
it down. The point that is made is this: It happens to be apparently much 
more resistant tissue in an aqueous system than the collagen, and therefore 
you can make a separation in a manner in which we have done—from fresh 
skin all the way through processing and on tanned stock. The only exception 
which I mentioned was in the case of the vegetable-tanned stock. We had 
difficulty there. On the other hand, with care and proper removal of the 
water from the stock during the course of autoclaving, it is also possible to 
obtain a residue from vegetable-tanned stock. It is a little more tedious 
to do, but it can also be obtained. 


Dr. Harotp G. Turtey (Rohm & Haas): I do hope the impression is not 
given by the speakers here that all this work was original. I suppose 35 years 
ago it was a controversial question in this Association. I do hope that due 
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credit will be given to Dr. John Arthur Wilson for the demonstration of elastin 
and the way it behaved in tannery treatments, and also to Dr. Hollander who 
proved at that time in practical leathermaking that elastin is broken down and 
not necessarily removed. 


However, I do find interesting and original this demonstration of the 
greater amount of elastin in veiny hides. But I would like you to show, in 
connection with the technique, that there is some correction applied there 
with regard to residues. | am wondering if you have done any work with 
pure isolated elastin itself, putting it through the different techniques, and 
whether you have some idea of the recovery. 


Mr. Roppy: We are giving full recognition to the work done by John 
Arthur Wilson, Hollander, and previous investigators. 


Our major issue here, of course, is to show that it is possible by chemical 


analysis ora chemi al te chnique to isolate the elastic tissue. 


| appreciate, as you do, Dr. Turley, the work that has gone on before, not 
only by John Arthur Wilson, but also by Dr. Merrill who is in the audience, 


and who has used a similar technique for enzyme removal of the elastic tissue 
of calfskin, and I would like to go on record to say that is the case. 


In regard to using the pure elastic tissue, some years back when we pre- 
sented information on using the elastic tissue as a biological source from the 
neck ligament, it was argued as to whether it would resemble the elastic 
tissue in animal skin. 


I might point out that in the course of doing this work in Cincinnati we 


had a man by the name of Earl Chia, from Formosa, visit our laboratory. 


Upon seeing the elastic tissue removed from skin and hide, and the ligament 
put into the autoclave for digestion purposes, he was very curious. I ex- 
plained what we were doing. And of course he predates anyone else from the 
standpoint of the record of using a technique of this nature. He says that 
it was handed down in his family for generations. The pressure cooker was 
used to digest ligament and collagen to break it down to protein of a soluble 
nature and the right size so that it could be ingested by the family. So it 
predates every thing. 


\s I say, then, Dr. Turley, | would like to give recognition to the gentlemen 


mentioned and to anyone else who has been concerned with this type of work. 


\ recent survey by the Manufacturing Chemists’ Association indicated that nearly 
50% of its member companies are engaged in, or directly interested in, foreign operations. 
It is estimated that some 15% of the 1959 capital outlay by U.S. chemical firms will be or 
has been for plants and facilities abroad 
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ABSTRACT 


\ test to measure the water resistance of sole leather has been 
developed. A leather specimen is flexed at a frequency of 30 cycles 
per minute with one side exposed to water until penetration occurs. 
The specimen is clamped so that the angle of bend is approximately 
90°. The results show that flexing increases the rate of water ab- 
sorption as well as the rate of water penetration compared to the 
rates under static conditions. Studies were made on the influence of 
thickness of specimen, location on the sole leather bend, and com- 
pression of the specimen on dynamic water penetration and water 
absorption. The logarithm of the number of flexes required for 
penetration is a direct function of the thickness of the leather. The 
rates of water penetration and water absorption depend on the 
location of the specimen on the sole leather bend. Compression of 
the impregnated leather decreases the rate of water penetration and 
the rate of water absorption. 


Heo 


INTRODUCTION 


The flexural properties of leather and its ability to transmit water vapor 


make it a highly desirable material for the construction of shoes. However, 
its porosity causes weak resistance to liquid water penetration and treatments 
must be applied to improve its properties in this respect. This investigation 
is concerned with a method by which the resistance of leather to water pene- 
tration can be measured under simulated conditions of practical wear, and 
with some factors that affect the rate of water penetration. 

A number of test methods (1) based on the application of water under 
pressure and static conditions have been used to determine the water re- 
sistance of leather. These methods, as pointed out by Weir, Carter, New- 


2), do not give a reliable measure of water resistance under 


man, and Kanagy | 
conditions of use, since leather in use is subjected to flexing conditions that 
influence water penetration. It has been established that penetration of 


water through the leather under dynamic conditions involves a complicated 
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mechanism. It is assumed that water penetrates by means of a force intro- 
duced by fiber stresses as the leather is flexed. Mitton and Hyde (3) have 
indicated that one would encounter great difficulty in attempting to derive 
a mathematical formulation for the penetration process. It was pointed out, 
however, that thickness and density of the leather are properties related to 
the process. 

In this investigation, the water penetration resistance of leather was meas- 
ured by means of a machine that flexes the leather in the presence of water. 


The resistance to penetration was evaluated in terms of the number of flexes 


and or the time required for penetration. 


APPARATUS AND PROCEDURE 


The apparatus consists of reciprocating jaws for flexing the specimen, a 
tube to apply water to the underside of the specimen, and an electronic device 
for turning off the machine when the water penetrates. The machine is shown 
in Fig. 1. A top view diagram with some dimensions 1s shown in Fig. 2. 
\ cross-sectional diagram showing over-all dimensions and the positions of a 
leather specimen in both the unflexed (/,) and flexed (/.) positions is presented 


in Fig. 3. 


FIGURE 1.—Water penetration machine. 
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FIGURE 2.—Top view of water penetration machine with some dimensions. 
A, and A,—Jaw assemblies 
B—Support and tracks for jaw assemblies 
C—End panels 
D—Coupling to motor 
F and G—Setscrew and jaw spacer bar 
/1—Compression spring 
J,—Unflexed specimen 
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FIGURE 3.—Cross-sectional view with some dimensions of water penetration machine 
A, and A,—Jaw assemblies 
B-—-Support and tracks for jaw assemblies 
C—End panels 
D—Coupling to motor 
F and G—Setscrew and jaw spacer bar 
17—Compression spring 
J, and J.—Specimen unflexed and flexed 
K—Lower terminal wetting device 
L—Top terminal 
M—Water container 
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The flexing mechanism consists of two movable jaw assemblies, one of 
which (.4,) is operated through couplings (D) that are journaled in cylindri- 
cal bearings mounted in the mid-portion of the end panels (C). This assembly 
is reciprocated by a ratiomotor geared at 30 cycles per minute; its maximum 


~+r 


displacement is approximately 1.5 The displacement of the other jaw 

/,) varies within the limits of 0.0’ to 0.5’’; it 1s actuated by the specimen 
only to the extent necessary to control tension during the operation. A 
spring (//) also aids in the control of the motion of this jaw. The assemblies 
extend approximately 8’’ across the machine. Bearings, integrally mounted 
in the top section of the assemblies, are mounted so they may slide on 1’’ x 
16’’ steel tracts (B) which serve as supports and guides for the jaws. The 
outboard ends of the tracts pass through bores in the top section of 1’’ x 7” 
x 10’’ steel end panels (C) and are detachably secured thereto by screws. 
The end panels are welded to the base of the machine. The separation of 


the jaws is controlled by a setscrew (F) and a spacer bar (G). 

lt can be seen that the specimen is flexed so that the crease is perpendicular 
to the longitudinal axis of the machine and the convex surface is below the 
plane of the applied force. The original shape of the specimen is not fully 
restored when the jaws return to their original positions due to the viscosity 
of the leather and to the pressure applied by the top terminal (L). 


The wetting device (A) is a pump-type plunger suspended vertically by a 
spring in the neck of a water-hlled container (M) and maintained in contact 
with the specimen at every stage of the cycle. The bottom end of the plunger 
is open and the top end is covered with a circular perforated metal plate about 

in diameter. Phe plate is countersunk at the center to retain water 
momentarily and bevelled at the edge to prevent too severe scuffing of the 
specimen. On bending, the specimen forces the plunger downward into the 
water; a pumping action results from the reciprocal motion. Water entering 
through the bottom end of the plunger is forced up and through the perfora- 
tions in the top plate, thus producing a spray on the surface of the specimen. 
(he water is forced out in spurts rather than as a continuous flow. As a 
result of the constant contact with the specimen, the lower plunger serves as 
a mild abrader as well as a terminal in the electrical circuit. The plunger 
tends to rotate to a certain degree as the specimen is unbent in the cycle, 
thereby giving an abrasive effect that simulates conditions to which the sole 
of a shoe is subjected when worn. 

lhe top terminal () is curved to conform with the crease formed in the 
bent specimen and is held against the surface of the specimen by a spring 

Fig. 4A). A segment of this foot extends vertically and fits loosely into a 


metal housing which permits a to-and-fro motion of the foot. This motion 


is dependent upon the resilient action of the spring and corresponds to a 


rocking angle of about +15°. The rocking has the advantage that penetra- 
tion points surrounding the foot may be detected as well as those occurring 
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in the center of the crease. Penetration is found to occur over a greater area 
for non-impregnated specimens than for impregnated specimens. 
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FIGURE 4. 


A—Dynamic water penetration test 
B—Static water penetration test 
C—Static immersion water absorption test 


Specimens having various widths, or a half sole of conventional width, 


can be tested on the machine. Sizes under 2)4”’ in width were found to be 


unsatisfactory because water frequently escapes around the edges and makes 


contact with the top terminal, especially when the resistance of the specimen 


to penetration is very great. To clamp the specimen on the machine, the 


jaws are set about 4!6”’ apart; therefore, the specimens should have a 
minimum length of 6’’ to assure proper clamping. A jaw separation of 
414"’ produces an angle of bend of approximately 90°, as illustrated in Fig. 


4A. 
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The conditions for testing depend upon the stiffness and thickness of the 
leather. Finished sole leather cracks on bending with greater ease than un- 
finished leather; therefore, the former is used to determine the angle of bend 
for the different types of leather to be tested. 

The flexing mechanism of the machine is provided with a compression spring 
H) (see Figs. 2 and 3) which compensates for possible changes in stiffness 
and thickness of the specimen that may occur during the flexing cycles. 


MATERIALS AND SPECIMENS 


Commercial sole leather was used in this investigation. A group of speci- 
mens prepared at the Virginia Oak Tannery included non-impregnated 
vegetable-tanned crust, impregnated vegetable-tanned crust, and non-im- 
pregnated vegetable-tanned finished leather. The impregnated specimens 
were prepared by the Votan process*. Impregnated specimens of vegetable- 
tanned crust leather were also prepared in the NBS leather laboratory using 
a blend of a low-molecular-weight polybuteneT and a resin prepared by the 
polymerization of rosin. 

Specimens used for the water penetration tests on the machine were 3” x 
6’. Specimens 2"’ x 2”’ for the static tests (see Fig. 4+, Methods B and C) 
were cut from the non-dampened parts of the specimens used in the dynamic 
flexing) test. All specimens were conditioned in an atmosphere at 23°+ 1°C. 


and 50°, relative humidity prior to testing. 


RESULTS AND DISCUSSION 


Figure + shows the different methods employed for measuring the water 
resistance of the leathers. In Method A the specimen is flexed repeatedly 
through an angle of approximately 90°. Water is applied to the under- 
surface by means of a tube which also acts as a terminal, and penetration 
is detected when the water makes contact with the top terminal. In Method 
3 the water is applied to the under surface of a stationary specimen by means 
of a tube. The rate of flow is controlled to about + to 5 ml. per minute. The 
end point 1s detected by an electronic device as in Method A. Method C 
measures the amount of water absorbed by immersion of the specimen under 
static conditions. The specimen is removed from the water after a specified 


immersion period, weighed, and the percentage increase in weight is calculated. 


INFLUENCE OF FLEXING 


Using Method A above, the effects of flexing on the rate of water penetra- 


tion and water absorption were studied with various types of sole leather. 


*Votan is a blend of a resin prepared by the polymerization of rosin (Polypale, Hercules Powder Com 
pany) and a copolymer of isobutylene and prene (Butyl rubber, Standard Oil Company of N. J 

tOronite, Oronite Chemical Compar 

tPolypale, Hercules Powder Company 





WATER PENETRATION TESTING MACHINE 145 


Water was applied to the grain side only of all specimens except those of the 
finished leather which were also tested with the application of water to the 
flesh side. The results are given in Table I. 


TABLE | 


RESISTANCE TO WATER PENETRATION UNDER DYNAMIC AND 
STATIC CONDITIONS 


Water Absorbed at the 
lime of Penetrationt 


Flexed Unflexed 


Non il ipregnated veget ible 
tanned crust 

Chrome-retanned crust 

Vegetable-tanned finished 2 t $134 49 
water applied to grain side 

Vegetable-tanned finished 85 254+ 34 
water applied to flesh sid 


Impregnated vegetabk tanned t 5 16804 


It will be noted that for time of penetration in this table and for the number 
of flexes in subsequent tables the results are reported as geometric averages 
rather than as arithmetic averages. The reason for this treatment of the data 


lies in the fact that the time of penetration and number of flexes to penetra- 


tion have skew distributions in which values considerably larger than the 
average are much more likely to occur than correspondingly low values. Fur- 
thermore, the scatter of the values obtained for replicate specimens increases 
rapidly with the magnitude of the measurement. Data of this type are best 
transformed into logarithms prior to statistical analysis. The logarithm scale 
compresses the region of very large values, thus reducing the preponderant 
effect of abnormally large values and eliminates to a large extent the de- 
pendence of the scatter on the magnitude of the measurement. If an average 
is calculated on the logarithms of the individual measurements and then 
transformed back into the original scale, the result is a geometric average of 
the original measurements. For the reasons outlined above such a geometric 
average is a more cogent measure than an ordinary arithmetic mean. The 
standard errors listed in all tables are the standard deviations of replicate 


measurements divided by the square root of the number of replicates. 
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Non-impregnated vegetable-tanned crust leather 
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Lhe results in Vable | indicate that Hexing increases the rates of watel 
penetration and wate absorption of the specimens. Weir, Carter, Newman, 
and Kanagy (2) have indicated that flexing the leather causes a pumping 
action which is partly responsible for the rapid penetration. In this test 
it was observed that the Water appears to entel the voids of the leather as 
the specimen is bent and is forced through the voids as the specimen is unbent. 
Penetration is generally detected during the return of the moving jaw to its 
original position. 

The results show differences in water penetration resistance caused by dif- 
ferent treatments, tannage, and also difference in resistance of the grain and 
Hlesh sides of the finished leather. ‘The resistance is lowest for the chrome- 
retanned crust and highest for the impregnated vegetable-tanned crust 
leather. In comparing the resistance of the flesh side with that of the grain 
side of the Hnished leather it will be seen that the grain side is more resistant 


to water penetration and to watel absorption. 


Phe he havior ot these le athe rs with respect to watel absorption 1S shown in 
Kigs. 5 and 6 in which the percent of water absorbed is plotted against the 
time of exposure in minutes. Each curve is obtained from measurements on 
a single specimen. Unfortunately, these curves are incomplete due to the 
great amount of time required for the specimens to come to equilibrium. The 
curves shown in Fig. 5 are typical water absorption curves for the flexed and 
unflexed water-penetration specimens, respectively. The results obtained 
by Methods A and B of Fig. + show the increase in the amount of water 
absorbed by the flexed specimen (1 in Fig. 5) in comparison with that absorbed 
by the unflexed specimen (2 in Fig. 5 It will be noticed that the rate of 
absorption is greatest for the chrome-retanned leather (4). The improve- 
ment in water resistance due to impregnation is reflected by the differences 
between the amounts of water absorbed by the impregnated leather (£ 
and the non-impregnated vegetable-tanned crust leather (B). The rate of 
absorption of the non-impregnated vegetable-tanned finished leather 1s con- 
siderably greater when the water is applied to the flesh side (C) rather than 
the grain side (D). Since the grain contains relatively smaller pores and is 
less sponge like in form than the He sh side , itis to be ¢ xp cted that its resistance 
to water absorption will be greater. 


The results given in Fig. 6 were obtained with 2’’ x 2’’ specimens tested 


by Method ta Fig. t. This method iS similar to the Static wate! absorption 
test, KK-L-31lla, Method 8111. The results show that the behavior of these 
specimens with respect to water absorption is similar to that of the specimens 
tested by Methods A and B, Fig. 4, in which only a small portion of the 


specimen was exposed to the water. However, in comparing the results ob- 


tained on a 30-minute basis, it can be seen that the rate of absorption is 


greatest for the specimens immersed in the water. It may also be noted that 


under each set of testing conditions the leathers rank in the same relative 
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positions except that the chrome-retanned leather (Fig. 6, 4) 1s lower in ordet 
than the vegetable-tanned crust leather (B). The vegetable-tanned finished 
leather (CD) is so identified since the water was applied both to the grain side 
and to the flesh side in test Methods A and B of Fig. 4. 


INFLUENCE OF THICKNESS 


The effect of thickness on the rate of water penetration was studied with 
non-impregnated vegetable-tanned finished leather. The specimens were 
tested under dynamic conditions with the water applied to the grain side. 
The thickness of the specimens was varied by splitting successive layers from 


the flesh side. The results of the test are shown In Fig. ns in which the loga- 


100 140 120 


THICKNESS (MILS 


Relatie 


tration 


rithm of the number of flexes before penetration is plotted against thickness in 
mils. A straight line is drawn through the points to indicate the trend of the 
data. The results show that the logarithm of the number of flexes is related 
to the thickness of the leather in an essentially linear way. 
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INFLUENCE OF LOCATION 


For this study specimens were sampled in accordance with the Official 
Methods of the American Leather Chemists Association (4). The results of 
the tests to determine the effect of location on the sole leather bend on water 
penetration and water absorption under flexing conditions are given in Tables 
I} and III. In all cases the average of the number of flexes required for 
penetration is largest in the butt area (location 4). On the other hand, the 
differences in these averages between the shoulder area (location B) and the 
belly area (location /) are mostly small and show no consistency for the 
various leathers examined. 


TABLE III 
EFFECT OF BEND LOCATION ON WATER PENETRATION UNDER DYNAMIC 


CONDITIONS* OF VEGETABLE-TANNED LEATHER NON-IMPREGNATED 
AND IMPREGNATED AT NBS 


Chloroform Extract ** 


Impreg 
nated 


100 + 50 5900 + 140 
190 + 60 3000 + 140 + $ 4+ 0.6 
190+ 20 100+ 100 ; t 3 } 


vers following the + sign are 


each of two bends; the 


The amount of water absorbed is nearly the same for all bend locations on 
a given type of leather as shown in Tables II and III. This indicates that it 
is generally necessary for a defhnite amount of water to be present in the 
leather before penetration occurs. The rate at which this amount of water 
is absorbed is apparently a function of the water penetration resistance, as 
indicated by the number of flexes required in the different locations to obtain 
penetration. 


In comparing the water resistance of the impregnated crust leather pre- 
pared at the Virginia Oak Tannery with that of the impregnated leather 
prepared in the NBS laboratory, it can be seen that the resistance of the 


former appears to be greater, even at the lower impregnant content. 
The average value for grease content in any location of the non-impreg- 
nated vegetable-tanned crust leathers was less than 5°7; therefore, the water 
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resistance of this Jeather was probably not influenced appreciably by the 
grease. Work by Kanagy and Vickers (5) has shown that degreasing had 
little effect on the water vapor transmission of the leathers when the grease 


( 


contents were below a 5°/ level. 


INFLUENCE OF COMPRESSION 


For the work on compression impregnated specimens were prepared in sets 
of two; one was used as the control specimen, and the other was compressed 
for 5 minutes at 4000 lb sq. inch. The resistance to water penetration was 


measured under dynamic conditions. The results, given in Table IV, show 


TABLE IV 


EFFECT OF COMPRESSION ON WATER RESISTANCE OF 
IMPREGNATED VEGETABLE-TANNED LEATHER 
UNDER DYNAMIC CONDITIONS 


Water 
Absorption 


6900 + 1200 2.82 0.4 


sign are the stand 


ire the standard 


that compression of the leather decreases both the rate of penetration and 
the rate of absorption; this is further evidence that the rates of penetration 
and absorption are functions of the porosity of the leather. 


CONCLUSION 


\ machine has been developed for testing the water resistance of sole 
leather under dynamic conditions. The machine may be used to determine 
differences in water resistance caused by thickness, bend location, tannage, 
impregnating materials, and compression of the leather. The test should 
be useful in the development of improved impregnants to increase the water- 
proofness of leather. 
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Guide to International Information Facilities 


lhe preparation of a guide to international information facilities in science, technology, 
medicine, and agriculture has been begun by the International Organizations Section of 
the Library of Congress under a grant from the National Science Foundation. It is esti 
mated that the number of organizations about which information will be sought will be 
between three and four hundred. The guide will give information on the following topics: 
name of international organization in English with the language of the enabling act in 
pare nthe ses, addre ss of sec retariat, date ot founding and by whom, aims and Ss( ope, mem 
bership, sources of revenue, and detailed information on communication services (publica 
tions, documentation services, and meetings). 

The guide is to be published and distributed by the Government Printing Office The 
selling price has not yet been determined. 

Science Information News, June-July, 1959. National Science Foundation, Washing 

ton, D. ¢ 


Abstracts of Chinese Science 


Beginning in 1958, the Institute of Scientific Information of the Academia Sinica in 
Peking initiated the publication Science Abstracts of China. This new English language 
abstract service appears bimonthly in five different series: Mathematical and Physical 
Sciences, Chemistry and Chemical Technology, Biological Sciences, Earth Sciences, and Tech 


nical Sciences. Each numbered abstract is prefaced by title and author of the paper in 


English, Chinese title and author in characters, name of journal in Chinese, European 


language title, year of publication, volume number, and pagination. These abstracts 
appear to be an excellent source for evaluating the quantity and quality of the contem 
porary Chinese communist scientific literature. The Institute, at 117 Chao Yang Men 
Street, Peking, has solicited exchanges for this new publication. 

Science Information News, June-July, 1959. National Science Foundation, Washing 


ton, 1) ( 


America’s chemical industry had its beginning in Boston in 1635, just 15 years after the 
Pilgrims landed. As the new nation grew, so did the industry as it developed new products 
and processes and built new plants. By mid-1959, in terms of assets, it had grown to fourth 
in size among all U.S. industries 

The Chemical Industry Facts Book, 1960-61 Edition. Manufacturing Chemists’ Associa 

tion, Inc., Washington, D. ¢ 
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THE MODE OF COORDINATION OF AMINO ACIDS 
WITH CATIONIC CHROMIUM IN ACID AQUEOUS 
SOLUTIONS 


Il. POTENTIOMETRIC TITRATION 


S. G. SHUTTLEWORTH AND R. L. SyKEs 


ABSTRACT 


Potentiometric titration curves and precipitation point estima- 
tions have been carried out on basic chromium complexes prepared 
from sodium acetate, glycine, 2-alanine, e-amino-n-caproic acid, 
and z- 2-, and y-amino-butyric acids. The conclusions drawn are: 
over the pH range 2.50 to 3.82 and using ratios from 1 to 3 moles 
ac id per ¢ hromium, the amine groups are tree and not attached to the 
chromium complex; direct estimations of the approximate amounts 
ot free AC ids are possible and show ho ¢ vide Nee of spe cine combining 
proportions over the above range; the general quantitative and 
stability patterns show a reversible mass action relationship with 
a trend favouring the amino acids of higher pK, values, which is 
the opposite to that which would he expe cted if chelation of the 
amine group was occurring in the z- and 2- amino acids. These re- 
sults confirm the spectrophotometric and miniature tanning studies 
of Part I of this series (1 


ook 


INTRODUCTION 


While there now seems to be a considerable mass of evidence (2-7) that 
the unchelated amine group does not show appreciable coordination to 
cationic chromium under aqueous acid conditions, two publications of 
comparatively recent date have suggested that some chelation of the amine 
group does occur in the case of glycine (7, 8, 9) and alanine (10). 


I xamination of the data on which the se suggestions are based shows that 


alternative explanations can be offered and that conclusive proof is absent. 


[hus in comparing acetate ions with glycine, Ramaswamy and Nayudamma 


8) have used the method of continuous variation without taking into ac- 
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count the fact that these ligands have different total charges, which must 
modify the degrees of olation and hence the spectrophotometric activities of 


the complexes. Differences in degree of coordination calculated from spec- 


trophotometric data cannot be regarded as proof that the positively charged 
amine group of glycine has coordinated to an appreciable extent. A more 
direct attempt at estimating coordination of the amine group of alanine has 
been made by Green and Ang (9). However they do not appear to have 
eliminated the possibility that the lower reactivity of the amine group, as 
shown by van Slyk nitrogen determinations, may have been due to steric 
hindrance which is likely to be considerable in the z-position to a carboxyl 
group coordinated to a large olated chromium complex. 

In Part | of this series a comparative spectrophotometric study has been 
carried out of the coordination to chromium of the z, @, y, and e forms of 
amino acids, taking advantage of previous work on other bidendate ligands 

10-13), which indicates that amino acids such as y- amino-n-butyric and 
€-amino-n-caproic would be extremely unlikely to show any chelation involv- 
ing the oxygen and nitrogen atoms in seven- and nine-membered rings. This 
spectrophotometric study has indicated that little or no coordination of the 
amine group appears to take place over the pH range 2.50-3.82 and that 
stability is related to the pK values of the carboxyl groups of the amino acids. 


PRELIMINARY EXPERIMENTAL WORK 


Previous work has shown that in the case of the dicarboxylic acids the 
stability of the rings formed by coordination to trivalent chromium falls 
sharply from the z to the ~ forms and that the y (succinic) and higher forms 
e.g., adipic) give precipitates due to the linkage of chromium complexes to 
produce insoluble chains. Commercial use has been made of the latter 
observation as a means whereby chromium fixation in leather can be en- 
hanced (e.g., by the marketing of proprietary products such as “‘Lissatan 
CH” (1.C.1.) and “Implenal UR” (B.A.S.F.) which are dibasic organic acids. 

Preliminary experimental work has failed to reveal any tendency for pre- 
cipitation over the pH range 2.50 and 3.82 of complexes formed in aqueous 
solution by the z-, 3-, y- or «amino acids and 0.3M chromic sulphate. Of 
particular interest were comparisons between the complexes formed by the 
y- and e-amino acids and by succinates and adipates where the chain lengths 
separating the active groups were similar. The freely soluble complexes 
formed by the y- and e-amino acids support other evidence that the amine 
group does not coordinate appreciably to trivalent chromium under aqueous 
acid conditions. 


PREPARATION OF SOLUTIONS 


\ stock solution of 0.5.M reagent-grade chrome alum was prepared. Ali- 
quots of this solution were taken, and solutions of the various amino acids 
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were added in such quantity that the molar ratios of amino acid; chromium 
were 1, 2, and 3. ‘Three separate aliquots were prepared at each molar 
ratio for all the amino acids studied (the amino acids used in this work were 
obtained from L. Light & Co., Colnbrook, U.K.) and were adjusted by the 
addition of N-hydrochloric acid or N-potassium hydroxide so that the equi- 
librium pH lay at one of three predetermined values, namely 2.50, 3.16, and 
3.82. Equilibrium was attained by alternately adding HCl or NaOH, warm- 
ing on a hot plate at about 60°C. for 2 hr., cooling, and readjusting the pH 
until no further adjustment was required after two successive heatings. 
ach masked chrome liquor so prepared was then made up to volume sothat 
the final solution was 0.33M with respect to chromium. It was found that 
the amount of added water was in the order of only 57 and that it made a 
negligible alteration to the pH of the solution. 

‘Titrations were carried out with N KOH on 4 ce. portions of the chromium 
solutions diluted to 100 cc. In order to minimise the effects of olation changes 
and dilution on the pH readings, titrations were performed rapidly and at 
approximately similar rates for comparative purposes. ‘Titrating alkali was 
added dropwise from a micro-burette, and stirring was carried out with CO,- 
free air. A “Cambridge Bench Type” pH meter was used with the dip-type 
glass-calomel electrode system; a “Cambridge” wide-range glass electrode 
Cat. No. 42558/S) provided accuracy up to pH 12. The use of a micro- 
burette in conjunction with N KOH is the usual technique to avoid the in- 
troduction of a volume correction in calculating pH curves, while the quantity 
of chromium solution chosen was guided by the total alkali needed when 
titrating 3 moles per Cr of amino acid initially at pH 2.50. 

lhe problem of 25-fold dilution of chromium complexes is encountered in 
all potentiometric, conductimetric, and spectrophotometric work and ad- 
vantage is normally taken of the slow rate of change compared with the time 
taken for titration. This was checked spectrophotometrically in Part | 


of this series and found to be negligible. The slight change of pH caused by 


dilution will have an effect on the basicities of the complexes, but as this 
work is aimed at comparison of complexes under identical conditions using 
initial pH: values 2.50, 3.16, and 3.82, the effects of rapid dilution can be 
ignored. 


RESULTS OF POTENTIOMETRIC TITRATIONS 

Figures | and 2 show results obtained for 1 mole amino acid mole Cr aged 
to equilibirum at pH 3.82 (approximately 50°; basicity). The initial parts of 
the curves have been corrected from blank titration for the small amounts 
of free acid which titrates initially. For example, free glycine not linked to 
the complex is half-neutralised at pH 2.3, while free y-amino-n-butyric acid 
is half-neutralised at pH 4.2. The amounts of free acid were determined by 
back titration with HCl and the amounts coordinated are given in Table II. 
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It will be seen that corrections required in Figs. 1 and 2 were very small, as 
very little free amino acid was found at 1 mole/Cr and pH 3.82. 





11 


B-alanine 





glycine 


blank (chrome alum) 





end point of blank 


| 


1.0 0 
MOLES KOH PER MOLE CR 





FIGURE 1.—pH titration curves of chromium complexes. 


The blank curve on chrome alum shows that the titration of the chromium 
occurs mainly over the range pH 5.0-7.0 but that the effect of one acetate 
group per Cr elevates this titration range by producing a complex more stable 


to alkali. However, the titration curve becomes very steep toward the end 
of the addition of sufficient alkali to neutralise all available acid groups. 


Cooper (14) has shown that coordinated amine groups titrated under similar 
conditions are not displaced by alkali and that the stability of coordination 
of amine groups to chromium is enhanced by increase of pH. Thus there 
seems no reason to anticipate that coordinated amine groups should titrate 
under these conditions. Furthermore the rate of coordination reversal of 
amine ligands in chromium complexes has been found by him to be very slow. 
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acetic 


Y -amino-n-butyric 


blank (chrome alum) 





end point of blank 


? 0 


MOLES KOH PER MOLE CR 


FIGURE 2.—pH titration curves of chromium complexes 


Murphy and Martell (15) have shown that in the case of coordination of 


glycine to copper, the resulting complex (see Fig. 3) behaves like an acid of 
pK about 4.8, the amount of H ion titrated over this region being equal to 
1 equivalent of the ligand. A somewhat parallel occurrence in the case of 
chromium is the liberation of one equivalent of H ion per mole of lactate in 
the reaction between sodium lactate and 33°; basic chromium sulphate 
(16), in spite of the aliphatic character of the chelating OH group. The 
resulting acid has a pK value of the order of 2.0. 

Therefore, if a similar chelated complex were formed between an zx amino 
acid and a chromium cation, the anticipated effect should be a transfer of 
the buffer area from the normal pK, region of the amino acid (pH 8.0-12.0) 
to the acid side (pH 3.5-5.5). Examination of the curves shown in Figs. 1 
and 2 reveals no evidence of this. The glycine curve does lie below the 
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others (although still well above the blank chrome alum curve) but this is 
accounted for by the low precipitation point (pH 6.0) of the glycine complex. 
The z-, @-, and y-amino-butyric acids lie very close together on the acid side, 
separating in the expected manner on the alkaline side due to the differences 
in pK, values of the free amino acids. The main buffer regions indicate that 
the bulk of the amine groups are free in all cases. 


TABLE | 


APPROXIMATE pK VALUES OF AMINO ACIDS (17 
pk 


\cetic acid 
Glycine 
g-alanine 
€-amino-n-caproi 
qa@-amino-n-butyric 
B-amino-n-butyrik 


y-amino-n-butyric 


*Estimated value 


The extent to which the initial phases of the curves lie above the chrome 
alum blank can be taken as evidence of increased resistance to alkali titration 
due to the stabilising influence of coordination, which might be expected to 
show marked differences between.the z-, 3-, y- and e-amino acids if chelation 
occurred in the former. The order of increasing resistance to alkali titration 
was glycine, z-amino-n-butyric, ¢-amino-n-butyric, acetic, ¢-alanine, e- 
amino-n-caproic, and y-amino-n-butyric, which is in the approximate order 
of the pK, values, and opposite to the ability to chelate. 

The later phases of the curves show that the amine groups are being ti- 
trated and follow the approximate order of the pK, values but with a general 
displacement to somewhat lower pH values at the half-neutralisation points. 
This may be due to the attachment of a portion of the amino acid by car- 
boxyl groups to the chromium, giving rise to lowered pK, values as observed 
in the amino acid esters (16). However, the system is a complicated one, and 
other factors may be the cause of this effect. The amine groups in all cases 
are evidently free to titrate, and no trend is apparent in Figs. 1 and 2 which 
would indicate chelation of the z- and ¢-amino acids as distinct from the 
e- and y-amino acids. 

The titration curves shown in Figs. 1 and 2 were repeated on complexes 
aged to equilibrium at pH 3.16 and 2.50 and using 2 moles Cr and 3 moles/Cr 
of amino acid, making nine curves for each amino acid. The interpretation 
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became more complicated owing to the presence of free amino acid not 
attached to chromium, giving interference in the curves which varied ac- 
cording to the pK, values. After correction for this, the general findings con- 
firmed the conclusion that if any chelation had occurred in the z- or 4- amino 
acids, this produced no appreciable effects on the stability of the complex 
towards alkali titration, and the amine groups titrated freely to their calcu- 
lated end points in all cases. 

In order to estimate the amount of free acid, and hence by difference the 
amount taken up by the chromium, the solutions were back titrated with 
HCI] solution. Owing to the difficulty of determining the total end points 
at low pH readings, it was found more satisfactory to double the amount of 
HCI required to reach the pK, value of the acid, corrected by a blank titra- 
tion on the free amino acid. Using this method, back titrations with HCl 
were only required where the pK, values were below the initial solution pH 


values. The amounts of coordinated amino acid are given in Table II. 


TABLE II 


MOLES AMINO ACID COORDINATED PER CR 


Glycine 
B-alanine 


€-almino-n-caprok 


a-amino-n-butyri 


mw ow 


g-amino-n-butyri 


y-aimino-n butyric 


It is apparent from this table that the amounts of amino acids coordinated 
to chromium over the pH range 2.50 to 3.82 were not enhanced by the z or 
2 positions of the NH, groups as compared with the ¢ or y positions. The trend 
appears to follow the approximate pattern of the pK, values of the carboxyl 
groups of the amino acids (see Table 1). It should be noted that, although 
these estimations of coordinated acid by back titration of the free acid to the 
pK, values are approximations, they are replicated 52 times in Table II, so 
that the general pattern is correspondingly more reliable. 


\ further indication of the relative stabilities of the complexes is given by 


the pH values at which the first signs of precipitation were observed during 
the alkali titration curves. These are given in Table III. 


The poor stabilities to alkali of the glycine complexes is particularly 
striking. Again there is no indication that the x or @ positions of the amino 





COORDINATION OF AMINO ACIDS WITH CATIONIC CHROMIUM 


TABLE III 


pH VALUES OF INITIAL PRECIPITATION POINTS 


Moles Added 


pH of Aged Soln 


Na Acetate 
Glycine 
B-alanine 
€-amino-n-caproi 
a-amino-n-butyrit 
B-amino-n-butyric 


y-amino-n-butyric 


group confer added stability; in fact, the trend is in the reverse direction, 
the acids with higher pK, values providing the more stable complexes, in 
spite of their comparatively reduced degrees of ionisation at the pH values 
at which the chromium complexes were formed. 


DISCUSSION 


It is evident from the above results that approximate estimations can be 
made of the amounts of amino acids coordinated, by the direct method of 
potentiometric titration of the residual free acid. Although only approxi- 
mate, this may well be sounder than applying the method of continuous 
variation spectrophotometry to chromium complexes where small changes 
in olation or pH can give rise to large alterations in optical characteristics. 

It is also noteworthy that the data show no indication of definite combining 
proportions of amino acid and chromium complex, as suggested by Green 


and Ang (9). The pattern is typical of a reversible mass action relationship, 


although it is possible that more decisive combining proportions might occur 
at higher pH values. 

In considering the probability of chelation of the amine group, it should be 
noted that ring formation between the two oxygen atoms of the carboxyl 
group and the olated chromium complex provides the competitive alternative, 
as shown in Fig. 3. In this respect chromium differs from metals which do 
not form stable olated compounds. 

Although only one negative charge is distributed between two oxygens in 
the carboxyl group chelated ring, this may well be more stable than a ring 
formed under acidic conditions where the amine group and the chromium 
complex are both positively charged. An appreciable change in the charge 
of the amine group is unlikely below pH 7.0 as the pK, values range from 
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+ 


oh 


- 


FIGURE 3.—Possible 


a-amino acid chromium complexes. 


9.6 to 10.7. In the case of the dicarboxylic acids, chelation of the z and @ 


forms occurs because two negatively charged oxygens are available in suitable 
spatial onentation. 


CONCLUSIONS 
The following conclusions are drawn: 


The absence of precipitation under acidic conditions of the basic com- 


plexes formed by trivalent chromium with the y- and e-amino acids indi- 


cates an absence of chain formation between complexes, while the im- 


probability of formation of seven- and nine-memberd rings suggests that 
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no amine group combination or chelation takes place with these amino 
acids over the pH range 2.50 to 3.82. 


This is confirmed by the potentiometric titration curves where the amine 
groups are shown to titrate freely. 


The complexes formed by the z- and ¢-amino acids showed no evidence 
of increased resistance to reaction with alkali as compared with the y- 
and e-amino acids, and the amine groups were equally free to titrate. 


The amounts of amino acids coordinated to chromium between pH 2.50 


and 3.82 showed no trend in favour of the z or @ positions as compared with 
the € or ¥ positions. 


The precipitation points during alkali titration showed no trend indica- 
tive of chelated amine groups as the glycine complexes precipitated at 
lower pH values than the corresponding acetate complexes. 


There was no indication of favoured combining porportions between 
amino acid and chromium ions over the pH range 2.50 to 3.82 and the 
ratios from | to 3 moles amino acid per chromium. ‘The general quanti- 
tative and stability patterns were typical of a reversible mass action 


relationship with a trend favouring the amino acids of higher pK, values. 
These results confirm the spectrophotometric titration and miniature 
tannage studies of Part | of this series of papers (1) 
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Brief Biographies of Our Contributors 


THomas J. Carrer received the B. S. degree from Benedict College, 
Columbia, South Carolina, and has continued his education at Howard 
University and American University in Washington, D. C. He came to the 
National Bureau of Standards in 1943 and since that time has been active 
in the development of test methods and apparatus for the evaluation of 
leather and leather products. He became a member of ALCA in 1952. 


Conrap L. Ornes received his chemical engineering degree from the 
University of Cincinnati in 1924. Except for a five-year period spent in 
teaching as head of the chemistry department of the Ohio Mechanics Insti- 
tute in Cincinnati, he has acquired all of his chemical experience in the leather 
industry. He was chief chemist at the American Oak Leather Company for 
many years, followed by a brief period with the A. C. Lawrence Leather 
Company. He is now a research associate at the Tanners’ Council Labora- 
tory at the University of Cincinnati. 


Witttam TI. Roppy, a graduate of the University of Cincinnati, has been 
associated with the Tanners’ Council Research Laboratory for over 25 years. 
Since joining ALCA in 1939 he has been an active member, serving on the 
Physical Testing Committee, the Preparatory and Posttanning Processes 
Committee, and the Council. His numerous contributions to /ALCA as 
well as other journals have added much to our knowledge of the structure of 
skin, beamhouse processes, tanning, and posttanning operations. Professor 
Roddy received the coveted \lsop Award at the 1957 ALCA Annual Meeting. 


Dr. S. G. SHUTTLEWoRTH graduated from Rhodes University in 1930. He 


obtained his Master’s and Doctor’s degrees from the same University in 


1935 and 1937. He was the first Proctor Memorial Fellow at the University 
of Leeds in 1939 and later held the Hunt Rankin Fellowship at Lehigh. 
After a short period as Technical Director of Bona Allen Co., Georgia, he 
returned to South Africa in 1941 to assume directorship of the newly estab- 
lished Leather Industries Research Institute, a position which he still holds. 
Dr. Shuttleworth’s principal interest has been in the field of chrome chemistry, 
and he has published over 200 scientific papers and reports on various aspects 
of the hide and skin, leather and footwear industries. He is a Fellow of the 


Royal Institute of Chemistry and of the British and South African Boot & 
Shoe Institutes. 
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Dr. R. L. Sykes graduated with First Class Honors from Leeds University 
in 1950 and received his Ph.D. from the same institution in 1952. He was 
awarded the LeBlanc Medal by the Faculty of Technology of Leeds (1950), 
held the Proctor Memorial Fellowship (1950-51), and received the Donald 
Burton Prize of the Society of Leather Trades’ Chemists in 1953. After 18 
months in the British Colonial Service in East Africa, where he worked in an 
advisory capacity to the hides, skins and leather industries, he joined the 
Leather Industries Research Institute, Grahamstown, South Africa, as Senior 
Research Officer in 1954. His brief professional career has already resulted 


in a score of publications in various technical and scientific journals. 


The National Bureau of Standards 1957 annual report declares that results of recent 
work showed that the amount of chrome combined at 50°C. was 3 to 4 times greater than 
that combined at 0° C.) An analysis of the data indicated that the sulfate (SO4) combined 
in the leather consisted of two components: one which was constant at all temperatures, 
and one which varied in the same ratio with the amount of chrome (Cr2Os) at all tempera 
tures The first component had combined with free basic groups in the leather protein, 
and the second was combined in the chrome tanning complex. The formation of the chrome 
tanning complex depends on hydrolysis which increases with increase in temperature. The 
influence of temperature, therefore, may be explained from the increase in the rate of hy 


drolysis, which produces more active chrome complexes to combine with the collagen. 


Organic and fibrous materials, when placed in water, evolve heat The source of the 
heat is assumed to be the reaction of the water with certain active groups present in the 
materials. Measurement of this heat of wetting in a calorimeter provides a quick, simple 
procedure for obtaining an over-all estimate of the water adsorptive properties. High 
water adsorptive capacity contributes to the comfort-giving qualities of natural and syn 


thetic fibers used in the manufacture of footwear and clothing. 


Phe application of scientific principles to the tanning of hides was not generally accepted 


until about the beginning of the twentieth century. Most of the early research on leather 


b lustrial and Government scientists was devoted to measuring physical properties, 


standardizing test: procedures, and improving the serviceability of leather, particularly 


\ broad progra of leather research ind development, of interest to Government agencies 
and private industry, was initiated at the National Bureau of Standards prior to World 
War | The increased volume and importance of this work was recognized March 1, 
1926, by the formation of the National Bureau of Standards Leather Section 

Leather Research and Technology at the National Bureau of Standards, U.S. Department 

of Commerce, NBS circular 560 
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PAPERS FOR ANNUAL MEETING 


Members and others wishing to present papers at the ALCA Meeting, 
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Leather Technology, Lehigh University, Bethlehem, Pa., to arrive not latet 
than April 1. 
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FIFTY YEARS OF SERVICE TO THE LEATHER INDUSTRY 


\ lifetime of service to the leather industry came to a close on January 2, 
when Otto Haas, president of Rohm & Haas Company, Philadelphia, for 
hfty years, died at his home in Villanova, Pennsylvania. 


Mr. Haas was born in Stuttgart, Germany, on March 15, 1872. He came 
to the United States in 1902 and was associated with a meat packing frm 
which dealt in the export of meat and hides. This was the beginning of an 
interest in the leather industry which was continued throughout his life. 


In 1905 Mr. Haas received a letter from Germany which ultimately led 
him into the manufacture of leather chemicals. Dr. Otto Rohm, a friend and 
subsequent business associate, wrote that he had developed Oropon—the 
hrst prepared enzymatic bate for leather processing. He suggested that Mr. 
Haas join him in the formation of a partnership for the development of this 
product. Otto Haas accepted the proposal with the reservation that he would 
remain in Europe only so long as it was necessary to establish the new enter- 
prise there. He went back to Germany, and in 1907 the Rohm & Haas partner- 
ship was established. Two years later—the partnership having proved suc- 
cessful—-Mr. Haas returned to the United States and founded the American 
hrm. Dr. Rohm remained in Germany as head of the German company. 


Under the energetic leadership of Mr. Haas the business prospered in 


\merica, and in time the company was incorporated as an American firm. 
Mr. Haas was keenly aware of the need for technical service to aid the leather 
industry in making use of the new techniques in tanning which Oropon made 
possible, and he was no less cognizant of the contributions which chemical 
research should be able to make to leather manufacturers. Laboratory fa- 
cilities were established, and soon, through this pioneering research effort, 
other products for leather processing were developed, including such products 
as dimethylamine sulfate for unhairing of hides, synthetic tanning agents 
which assist or replace natural vegetable tans, zirconium salts for tanning 
white leather, and a wide range of finishing materials. Products for other 
industries include acrylic plastic sheet and molding powder; resins for coat- 
ings and other applications; chemicals for textile processing; agricultural 
chemicals; and a wide range of other chemical materials. 


The expansion of the company’s activities into new fields did not lessen the 
interest which Mr. Haas maintained in the leather industry. He counted 
among his personal friends a host of leathermakers across the country. 


Mr. Haas remained active head of the company he founded for a full fifty 
years. Only three days before his death he had asked to be relieved of his 
duties, due to failing health. Complying with this request, the Board of 
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Directors, in a special meeting on December 31, 1959, elected Dr. F. O. Haas, 
son of the founder, President of the company; Dr. Ralph Connor, Chairman 
of the Board; and Mr. John C. Haas, also a son of the founder, Vice Chairman 
of the Board. 


In addition to the two sons listed above, Mr. Haas is survived by his wife, 
Phoebe W. Haas, and seven grandchildren. 


COUNCIL MEETING MINUTES 


January I5, 1Q00 
Plankinton House 


Milwa ikee, Wisc NSIN 


The meeting was called to order by President Maeser with the following 
officers present: Messrs. Henrich, Retzsch, Somerville, Edmonds, Presley, 
Petreault, and O'Flaherty. Also the following guests were present: Messrs. 
Compton, Klimpl, Martin, Meo, Stubbings, Turley, T. Thorstensen, Weder- 
brand, and Windus. 


[he minutes of the Council Meeting held on October 8, 1959, were read 
and approved. 


The report of the Technical Committees was read by Dr. R. Henrich. 
Upon motion made, duly seconded, and unanimously approved, it was ordered 
that the re port he published. 


\ report by the Editor, Dr. W. Windus, was read and unanimously ap- 


proved. 


\fter some discussion it was decided that effort will be made to obtain such 
technical papers as are given at the various Production Clubs for original 
publication when appropriate in the Journal. 


Dr. R. Stubbings presented a report on the 1960 Annual Meeting. Council 
discussed the chairmanship of the symposium and rules concerning golf 
prizes. [Lhe report was unanimously approved upon a motion by Mr. Retzsch 
seconded by Mr. Edmonds. The matter of a chairman for the symposium 
was re ported by President Maeser. Mr. G. Walter Schultz has accepted the 


chairmanship, and he will be assisted by Messrs. Kay and Wagoner. 


\fter hearing that all hotels now scheduled have projection lanterns which 
are either furnished free or on a rental basis, Council agreed to rescind the 
order to purchase such equipment for the Association. 
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President Maeser reported that he had obtained a speaker for the banquet. 


It was agreed that the John Arthur Wilson Memorial Lecture be given 


after the President's report at the first day’s morning session. Dr. John H. 


Highberger has accepted the honor of giving this lecture in 1960. 


Mr. Wederbrand reported that seven firms have already subscribed to 
booths and that he has three more booths which he hopes to find sponsors for. 


Mr. Wederbrand, Chairman of the Ways and Means Committee, pre- 
sented a proposed budget for the Association’s 1960 operations. After three 


minor changes it was approved as published herewith. 


In a report on the advertising, it was stated that three advertisers had 
discontinued their insertions in 1960 and six new advertisers had entered 
into contracts. 


The matter of the Directory costing more than the revenue received from 
the advertisers was discussed, and Council approved a charge of $15.00 for 
a quarter-page insertion in the 1960 issue. 


The Nominating Committee Chairman, Dr. Ell Dee Compton, reported 
the following slate of candidates: 


FOR PRESIDENT-ELECT 


F. Leslie Collins 


Robert Stubbings 


FOR COUNCIL 


Charles F. Dudley 
R. M. Lollar 
C. W. Mann 


T. C. Thorstensen 


Council approved the nominations. This slate of candidates will be pub- 
lished in the Journal along with Section V(c)* of the By-Laws which in- 
forms members how they may present additional candidates. 


Dr. Thomas Thorstensen, Chairman of the Awards Committee, made a 
report for his committee which was approved by Council. 


Mr. Edmonds presented a brief report on the several hotels available for 
the 1964 Annual Meeting. Council requested him to get further details on 


"ARTICLE V SECTION 4 \dditional candidates may be nominated by petitions signed 
. I ber 1 hal the Secret not later than April 1, and 
serve if elected No member shall sign 
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the hotel at Quebec and to report at the next meeting. The Secretary was 


instructed to send a post card to all members, with the next mailing, to 


determine how many would be able to attend if a meeting were held in Quebec. 


\ very lengthy discussion on the biennial meeting of the International 
Union of Leather Chemists followed. The advice of Harold Turley, Charles 
Martin, and Dominic Meo was very helpful. Council then adjourned for 
lunch, thus allowing time for each member of Council to give serious thought 
to the matter. After lunch the discussion was continued and all aspects 
were considered, 1.e., dates, place, etc. | pon a motion made by Mr. Tet- 
reault, seconded by Mr. Retzsch, and unanimously passed, it was decided that 
President Maeser will extend an official invitation to the President of the 
International Union of Leather Chemists to hold the 1961 meeting in the 
United States. It was decided that the meeting should be held in conjunction 
with our regular Annual Meeting in one of the following cities: Boston, Phila- 
delphia, or Washington, D. C. Mr. Meo was asked to inquire in Washington, 
D.C. and Boston, and Mr. Wederbrand is to inquire in Philadelphia, to 
determine whether hotel accommodations can be had at a good hotel some 
time in the latter part of June. This information is to be obtained as soon 
as possible, and Council will hold a meeting to make the final decisions. Mr. 


Meo has agreed to accept the chairmanship of this meeting. 


The Secretary read the list of members who were dropped for nonpayment 


of dues, members who have resigned, and members who have passed away. 


There being no further business to be considered, the meeting adjourned. 


Respectfully submitted, 


FRED O’ FLAHERTY 


Secretary 


ADDITIONAL CANDIDATE FOR THE 1960 ELECTION 


Upon petition by members, in accordance with Article V, Section (2)c of 
the By-Laws, the following nominee for Member of Council has been 


added to the slate of candidates on the 1960 ballot: 


Harold Y. Miller 
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BUDGET FOR 1960 


GENERAL ACCOUNT 


Dues 

Interest on United States Bonds 
Methods 

Annual Meeting 


Directory 


Total 


GENERAL ACCOUNT: EXPE 


Executive Secretary's Office 
Secretary's Office Expense 

Annual Meeting 

Committee Work 

Council Meeting 

Audit 

Printing of By-Laws and Methods 
Printing of Directory 

Reserve for Uncollectible Accounts 


Winheim Award 
Potal 


Surplus on General Accounts 


JOURNAL ACCOUNT: INCOMI 


Advertising 

Subscriptions 

Journals, Volumes, Reprints 
Dues, $.L.T.C., Difference 


Total 


JOURNAL ACCOUNT 


Printing and Publishing 
Printing Reprints 

Copyright, Insurance, Storage 
\bstracts and Translations 
Editor-in-Chief Compensation 
Editor-in-Chief Office Expense 
Managing Editor (¢ ompensation 
Managing Editor Office Expense 
\dvertising Discount Allowed 


Potal 
Deficit on Journal Account 


Difference (Surplus 


Reserve for delegate to attend 


International Meeting 


*Interest fror 


INCOME 


EXPENSE 


1959 
Proposed 
$11,400.00 
1,275.00 
50.00 

anf un 
750.00 


$13,475.00 


$600.00 
1,200.00 
500.00 
100.00 
125.00 
200.00 
200.00 
975.00 
500.00 
100.00 


S 8,500.00 


$ 4,975.00 


$13,650.00 
6,150.00 
2,000.00 
800.00 


$22,600.00 


$19,500.00 
2,000.00 
500.00 
$50.00 
600.00 
100.00 
2,500.00 
100.00 
150.00 


$26,500.00 
$ 3,900.00 


S 1,075.00 


$ 1,000.00 


1959 
Actual 
$11,174.00 
1,300.00* 
93.40 
—()— 


850.12 


$13,417.52 


$ 4,600.00 
739.73 
176.64 

10.00 
77.00 
200.00 
674.20 
1,064.49 
375.00 

—{)}— 

7,917.06 


5,500.46 


$21,038.28 
2,237.10 
$58.00 
390.04 
600,00 
146.56 
2,499.96 
359.84 
147. 


$27,877 


$ 4,032. 


S$ 1,467 


S 1,000.00 


1960 
Proposed 
$11,200.00 
1,350.00 
75.00 


ain 
1,225.00 


$ 4,600.00 
1,000.00 
500.00 
100.00 
125.00 
200.00 
200.00 
1,100.00 
100.00 
100.00 


$14,300.00 
6,000.00 
2,500.00 
750.00 


$23,550.00 


$21,500.00 
2,200.00 
500.00 
$50.00 
600.00 
400.00 
2,500.90 
400.00 
150.00 


$28,700.00 
$ 5,150.00 


» 375.00 
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CONVENTION COMMITTEE REPORT 
Che members of the 1960 Convention Committee are: 


Robert Stubbings — Cha 
Fred Klimpl = Vice Chair 
Harold Miller Ent rta 
Ben Grota— Pub 
Barry Hartnett— Gi 
Mrs Helen lhorstensen 
The following agenda 1s proposed 
Sunday, June 10 
Council Meeting 
Committee Meetings 
Pre side nt’s Rece ption 
Monday, June 20 
A.M Pechnical Papers 
p.M.— Golf Tournament 
Evening Dance and Entertainment 
Tuesday, June 21 


\.M.-- Technical Papers 


p.m. Technical Papers 


ke vening Banquet 
Wednesday, June 22 
4.M.. Symposium on Vegetable Tanning 
G. W. Schultz, Chairma> 
lhe proposed budget 1S 
Registration (350 members @ S8.00 
50 nonmembers @ $15.00 
Exhibit Booths @ $100.00 


Re pistration I xpenses 
Lrans¢ ription I: xpenses 
ype ake 

Pre side nt’s Re ception 
kntertainment 

Ladies’ Committee 
Golf Committee 


Misce llaneous 


Surplus 
ROBERT STUBBINGS 


Chairman, 1000 Cor 


S 


> 


» 


Ss 


> 


2. SO0.00 


750.00 
900.00 
$,450.00 


350.00 
600.00 
500.00 
1,206.00 
500.00 
300.00 
300.00 
300.00 
$,050.00 


£00.00 
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ALCA-ASTM JOINT COMMITTEE ON LEATHER 
Meeting November 12-13, 1950 


Benjamin Franklin Hotel 
Philadelphia, Pa. 


The subcommittee and section meetings began at 10:00 a.m., November 12, 
and continued to 2:00 p.m., November 13. 

The Advisory Committee met at 4:00 p.m., November 12, to discuss the 
matters described in the following report. 


The Joint Committee convened at 2:00 p.m., November 13. Reports were 


presented of meetings of subcommittees and sections as well as of the Advisory 


Committee. Copies are appended. In addition to the change in schedule of 
subcommittee meetings mentioned in the Advisory Committee report, plans 
were made to include the proposed half-day discussion of a subject of general 
interest at the next meeting of the Committee, which will be held in Phila- 
delphia at the Benjamin Franklin Hotel, March 17-18, 1960. 


C. W. Mann 


Se retary 


ADVISORY COMMITTEE 


\ meeting of the Advisory Committee was held at 4:00 p.m., November 
12, 1959. The following members were present: F. Y. Speight, M. Maeser, 
E. D. Compton, R. L. Young, R. Stubbings, M. H. Battles, M. M. Baldwin, 
C. W. Mann, B. L. Lewis, and J. R. Kanagy 


\ committee was selected to review the by-laws. Members are: B. L. 
Lewis, Chairman, M. Maeser, and Ek. D. Compton. 

\ nominating committee for the selection of a new slate of officers to take 
over in June was selected. This consists of M. M. Baldwin, Chairman, R. 
M. Lollar, T. C. Thorstensen, G. A. Butz, and C. W. Mann. 


There was a discussion of the slow progress in the approval of test methods 
for promulgation by the ASTM. The exact duplication of ALCA methods for 
promulgation as ASTM methods was considered unjustified, since further 
use and publicity for some of them was believed unwise. At the suggestion 
of F. Y. Speight, it was decided to expand the annual report for 1959 to 
include a reference to all ALCA methods which the various sections are now 
considering or on which studies are being made. This will then provide the 
ASTM with a document containing references to a well-rounded series of 
methods for determining the physical properties of leather. 
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The matter of conflicts in the scheduled meeting times of the various sec- 
tions was discussed. It was decided that henceforth the six most active 
sections, which consist of Tensile, Properties, Water Resistance, Miscel- 
laneous Properties, Surface Characteristics, and Research and Deterioration, 
would have at least two hours for meeting time without conflict with any of 
the other five. The section chairmen were urged to abide by a fixed agenda 
and complete their most important business within this allotted time. Rooms 
will be provided at all meetings for informal gatherings of section members. 


The meeting was adjourned at 5:30 p.m. 


J. R. KANaGy 


SUBCOMMITTEE AND SECTION REPORTS 


Subcommittee I. Nomenclature. Definitions and Applicability. 
Since there were no methods for Subcommittee | to consider, we had no report 
to submit to the main committee on November 13. However, informally we 
did agree that the methods to be considered by us should either contain 
literature references which would justify the signifcance and precision sec- 
tions or be accompanied by data to justify these sections. 

lt was also suggested that unpublished data which justify a method should 
be hled with the American Documentation Institute so that the data will be 


ay atlable to all 


Ropert M. Lo_iar 


Subcommittee II. Sampling and Conditioning for Physical 


Testing. The subcommittee met to discuss two proposed methods for 


sampling leather for physical tests and the question of preparing a procedure 
for guidance in research and development. 

lhe second draft of the method of sampling cattlehide leather (except sole 
leather) for physical tests was discussed. The draft was approved with a 
few minor changes and will be forwarded for review by Subcommittee I. 

The first draft of the method of sampling leather from small skins for 
physical tests was discussed. A few changes were suggested that will be 
included in the second draft for review before the next meeting. 

Sampling for research and development tests was discussed, but the sub- 
committee was uncertain on the proposal to prepare this type of method. 
It was agreed that a draft would be prepared for review and furuther con- 


sideration. 


C. W. Mann 
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Subcommittee III.—Section 2. Physical Dimensions._-This section had 
no new business to discuss and did not hold a formal meeting. However, the 
work of the section is, for the most part, completed. It was assigned to 
prepare methods on four phases of physical dimensions: (1) Test for Area 
of Leather, (2) Test for Width of Leather, (3) Test for Thickness of Leather 
Test Specimens, and (4) Test for Thickness of Leather Units. Proposed 
methods have been prepared on all of these. Methods 1 and 2 were made 
tentative in 1957. Methods 3 and + were submitted to a letter ballot of the 
membership of the Joint Committee in October, 1959, and approved with 
only two negative votes. The negative votes, both objecting to proposed 
dimensions of the apparatus, are being resolved. 


J. NAGHSKI 


Section 3. Tensile Properties.—Vhe business of the meeting consisted of 
the following: 


1. It was approved that the Tongue Tear Resistance Method be tabled 
and the Slit Tear Resistance Test be written up to replace this method; 
that the Buckle Tear Strength Test be combined with the Stitch Tear, Single 
Hole Method; and that the Elongation Method for Measuring by Bench 
Marks on the Samples be tabled and the methods for the elongation measure- 
ment between jaws be adopted. 


2. Method on Slit Tear Resistance: It was moved that the slit tear 
specimen be dropped and the slot tear specimen be adopted. Suggestions 
and changes were made on the method that was passed out to the members 
present, and it was found that the method was satisfactory for the portion 
that has been written. Preliminary tests will be made on samples cut from 
one die. Dies are being made for various members of the Joint Committee; 
then different types of leather samples will be sent to them for cutting. A 
round-robin test will be made to establish the decision of accuracy of this 
method. 


3. Method on Stitch Tear Resistance, Single Hole (Buckle Tear): Sug- 
gested changes were made and will be rewritten into the method for future 
adoption. Data will be sent to Mr. Mandel to evaluate for the Precision 
and Accuracy Section of this method. 


4. Methods on Bursting Strength, Ball, and Mullen Grain Crack Tests 
were discussed at the meeting. The necessary changes that were suggested 


will be made, and the methods will be ready for adoption as soon as the pre- 


cision and accuracy can be established. 
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5. The Stitch Tear (Double Hole) and Tensile Strength methods are in 
process and will be ready for the Precision and Accuracy sections as soon as 


the data are sent in for processing. 


6. There were suggestions by the members attending this meeting that the 
thickness should be specified in thousandths of an inch instead of the other 


measurements that are shown, such as ounces, irons, etc. 


7. In the Tensile Strength Method it was decided that we should leave 
the die at the present dimension instead of three sizes as stated previously. 
Changes will be made at a later date when the data Mr. Maeser has are 


recelve d and evaluate d. 


‘. Also the re would be some tests made to see if there IS any difference in 
the measurement ot elongation by the Bench Mark Method or by the Jaw 
Separation Method. 


9. The progress of the work in this committee indicates that we will have 


methods ready for approval by the Joint Committee at the next meeting 


R. L. You NG, Jr. 


Section }- Measurement of Water Resistance.—Vhe Method for Water 
\bsorption, Static, has been approved by Committee | and submitted to 
the Editorial Committee. 


The Spray Test for Garment Leather is now being considered by Com- 
mittee I. 


\ method for the Water Absorption of Garment Leather using whole 
skins will be submitted to Committee | for approval. 


The Dynamic Method for Heavy Leather is now in the hands of Arthur 
Kay and will be passed on to J. Wagoner as soon as tests are completed. 


Adjacent samples from each of two sides of four types of upper leather 
and three types of sole leather have been tested in the laboratories of the 
Bureau of Standards and Endicott-Johnson in the Kubelka apparatus. Dr. 
Kanagy will furnish a statistical analysis of these results to determine whether 


or not further consideration is warranted. 


Considerable discussion was held regarding the two alternate methods for 


Dynamic Water Penetration, Absorption, and Transmission as applied to 


upper leather. Charles Dudley will endeavor to incorporate these further 
suggestions into the two methods which will again be sent to our committee 
for approval. 





yy 
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Further interest was expressed in the rate of drying of different types of 


leather having the same moisture content. Dr. Kremen has some work in 


progress in this held, and we will await a further report from him. 


Charles Dudley outlined the program which he has under way toward a 
method for determining the water resistance of finished shoes. The com- 


mittee recommended one change in the procedure as outlined. 


Definitions of water resistance, water-repellent, and waterproof will be 
circulated to our committee for approval so that they may be added to the 
dictionary of terms which is being prepared. 


R. G. ASHCRAFT 


Section 5. Leather Lightfastness Test..-Round-robin tests of fading in 
various Fadeometers, under Hanovia lamps, and in outdoor exposure in 
South Florida were completed, and partial results were studied by the sub- 
committee. A complete report will be sent to all members of Section 5 in the 
near future so that action can be taken by the March meeting on a new 
series of tests. 


Flex Testing of Finish on Upholstery Leather. —Data on precision and re- 
producibility are being collected. The method has been approved by the 
subcommittee and will be submitted to the Applicability Committee as soon 


as these data are assembled. 


Cold Crack Resistance of Upholstery Leather.-The method has been ap- 
proved by the subcommittee and by the Applicability Committee and now 1s 
being revised after being sent back by the Editorial Committee. 


Crock Test.—-A round-robin test of various laboratories using various modi- 
heations of the AATCC crockmeter has been started. 


Scuff Test.-A preliminary test of various scuff-testing devices has been 
started. 


Bleeding Test. Data about various available methods are being collected 
for future subcommittee work. 


No other test methods are under active consideration by the subcommittee 
at present, although preliminary studies are being made concerning the 
applicability of the Flex Test for Finish on leathers other than upholstery. 


R. STUBBINGS 
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ire Resistance.—I|nactive. 


Section 7. Mechanical Leathers.-A meeting of the section was held at 
1:00 p.m. on November 12, 1959. Present were two regular members and 


two guests. 


The proposed Method to Determine the \rea Stability of Leather in 
Water and Oil, as drawn up under the date of October 1, 1959, was discussed, 
and a few changes were made. The procedures are applicable to insole and 


mechanical leathers. 


Regarding precision, it has been suggested that 20 test pieces each be sent 
out by the writer to two or three laboratories in order to determine the stand- 
ard deviation on the basis of 20 tests. These test preces will be sent out 


shortly 


The changed version of the proposed method has been sent to Dr. Lollat 


for his review and comments. 


\. Hirscu 


Section 8. Deterioration Effects.--The following subjects were discussed: 

1. Heat Stability Under Conditions of Pressure and Heat.—This was the 
hrst consideration of this area by the committee. A group of three (C. Mann, 
G. Asheraft, and C. Dudley) will study the area and report recommended 
action to the committee. 


2. Heat Stability Project}. Cassell discussed the status of this project. 


The Bureau of Standards has been investigating rapid moist-tropical aging. 


Dow Corning will study dry-desert conditions. The results of the rapid tests 
will be compared to data on the same leathers exposed in the QM Climatic 
Chambers. 


Straight vegetable-tanned leather will be added to the straight chrome and 
chrome-vegetable retan leathers already under consideration. The eight 
leathers are now in the Climatic Chambers. Tests will be made at 0, 4, 12, and 
24 months. 


Moist-tropical conditions to be used will be 60°C. at 95-100, RH. Dry- 
desert conditions will be studied at 100°C. at 10-127 RH and 100°C. at 1-5; 
RH. 


Both stitch tear and bursting strength will be used to evaluate deterioration. 
3. Upper Leather Perspiration Project—W. Roddy reviewed the report 


submitted to the group on June 25, 1959. The leather used in this initial 
test to evaluate the Roddy-Lollar Method showed little deterioration. 
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Commercial leathers that exhibit poor resistance to this test will be ob- 
tained, and the latter laboratory testing will be repeated. 


Both the Mullen Test for Grain Crack and a qualitative evaluation of 
shrinkage, color change, and temper will be used. 


Two shoe manufacturers have indicated to the committee that the Roddy- 
Lollar Method is used by their organization to obtain acceptable white 
leather. 


CHaRLEs F. DupLey 


Section go. —Disbanded. 


Section 10. Miscellaneous Physical Properties.-YThe development of a 
shrinkage temperature method that would measure shrinkage temperature 
of leather above 100° C. was discussed, and three devices were proposed to 
facilitate measurement. These included: 

a. The Maeser Closed Capsule 

b. The Kremen Container 

c. The Mann Transverse Shrink Meter 
Maeser and Kremen will provide drawings or photographs of their devices; 
and Mann will write up his method and indicate the cost of the instrument and 


a commercial source. 


Definitions of break and pipeyness were presented, and there did not ap- 


pear to be very much difference in the language describing the characteristics. 


The temper characteristic of leather was discussed, and an attempt was 


made to arrive at a definition or understanding of the property. The defini- 
tion and the need for a method of evaluating temper were not resolved. In 
the case of unlined shoes, it was agreed that a stiffness quality was important 
to maintain the appearance of this kind of footwear. 


\ method for simultaneously evaluating the wear and water resistance of 
sole leather by means of the Universal Leather Tester, an instrument de- 
veloped by the U.S. Naval Research and Development Facility, Brooklyn 32, 
N.Y., was disclosed. The instrument arrives at end points electronically; 
and mils wear per thousand cycles are determined as well as the number of 
cycles required to affect water penetration through the sample. 


Methods previously approved by the subcommittee will be written up and 


submitted to Dr. Lollar’s section, pending evaluation of precision. 


Mitron BalILey 
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Subcommittee IV. Research. 


R. G. Ashcraft 
Milton Bailey 
M. H. Battles 
N.C. Benrud 
k. Dd. Compton 
\. W. Hopton 
}. R. Kanagy 
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Che following members were present: 


R. M. Lollar 

Mieth Maeser 

C. W. Mann 

W. T. Roddy representing 
Fred O'Flaherty 

L. P. Witnauer 

M. M. Baldwin (Chairman 


oo» » Kre men 


Visitors included: 


R. |. Carrol B. L. Lewis 

J}. M. Cassel M. H. Olson 
C.F. Dudley R. Stubbings 
k.. Filachione S. 'T. Fu 


H. Hodus 


The first item on the agenda was consideration of a program of papers fot 
the 1960 spring meeting of the entire committee. The chairman reported 
that an insufficient number of suggestions was received in time to schedule 
a program at this November meeting. Suggestions received were: a preview 
of Snyder's paper on Thermal Conductivity of Various Shoe Materials”, 
a discussion of the Kubelka method for water absorption, a report on some 
performance criteria in the evaluation of sole leather and on visual criteria 
in the evaluation of uppel leather, a report on DMS leather boots, and a 
report on the objectives and projects of Section 8 (Deterioration). It was 
brought to the attention of the subcommittee that the Advisory Committee 
had suggested that the program for the next several meetings include a review 
of the work and objectives of the various sections. It was the consensus of 
the subcommittee that the chairman should arrange for a program along this 
line. 


\ method for measuring the electrical conductivity of leather was described 
by Mr. Kremen. He pointed out the significance of such a test for sole leather 
to be used in certain types of safety shoes. Discussion brought out sub- 
committee consensus that this is an important property of leather and that 
we should recommend to the Advisory Committee that a suitable method 
should be formulated for eventual adoption by the Joint Committee. It was 


pointed out that such a method may be very similar to an ASTM method for 
plastics. 


Dr. Kanagy discussed data obtained on heat of wetting of leather and 


other materials and pointed out the correlation of these heat values with the 
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corresponding water sorption capacities. Relative to the relationship be- 
tween heat of wetting and comfort factors it was suggested in discussion 


that the amount of heat involved in normal leather moisture variation prob- 


ably would not be enough to have an appreciable influence on the comfort 
factor. 


Moisture absorption in the foot-sock-shoe system was reviewed by Mr. 
Mann. He cited in particular the article by Gunnar Gran on “Investiga- 
tions on Shoe Climate and Foot Comfort” (J. Soc Leather Trades’ Chemists, 
43, 182-96 |1959|). It was suggested that rate may be important in the 
transfer of moisture from one part of this system to another. It was recom- 
mended that this subject should receive further consideration. Dr. Stub- 
bings, Mr. Battles, and Dr. Witnauer will look into the subject of water 
sorption in relation to comfort and report at the next meeting of the sub- 
committee. The somewhat tangential question was raised as to whether the 
committee should concern itself with methods for testing end use items. 


Dr. Kanagy reported that work on comparison of the Bureau of Standards 
Method with the Cenco Fitch Method for Measurement of Heat Conductivity 
is in progress and results will be reported at the next meeting of the sub- 
committee. 


There is continued interest in the application of nondestructive test meth- 
ods to leather, particularly in sonic methods used by the Bureau of Standards, 
but no clear-cut way for practical application of these methods evolved from 
discussion. 


M. M. BaLpwin 


Subcommittee 5. Editorial.—-Since there were no questions to be 
discussed in an editorial subcommittee meeting, no meeting was held. The 
committee has completed its editorial duties on the following methods: (1) 
Proposed Method of Determining Thickness of Units and (2) Proposed 
Method of Determining Thickness of Specimens. 


The following methods are now being processed by the editorial sub- 
committee: (1) Cold Flex Test (Gruel Test) and (2) Water Absorption, 
Static. 


T. C. THORSTENSEN 





182 ALCA NEWS 


ANNUAL REPORT OF THE ALCA TECHNICAL COMMITTEES 
January 15, IQ00 


Committee appointments. |. S. Perrin resigned from the Mineral 
Leathers Committee. R. J. Banner and G. Kimpel were added to the mem- 
bership of the Committee. 


Arthur Kay resigned as Chairman of the Vegetable Leathers Committee, 
and R. M. Lollar accepted the chairmanship. 


W. Windus resigned as Chairman of the Hide Powder Committee, and 
F. P. Luvisi is now Chairman. G. Daub and G. Downing resigned as mem- 
bers of this Committee, and F. Wagoner and F. L. Collins have replaced them. 


M. Bailey, C. Dudley, and A. Hirsch have been added to the Physical and 
Mechanical Properties Committee. 


Methods. Several notes or slight changes in methods were published 
for insertion in our Methods Booklet. ‘These were sent to all members with 
the July and August Journals. They were in reference to the saponification 
and iodine value for oils, the oxidizing mixture for chromic oxide, and hide 
substance determination in leathers. 


The Tannery Effluents Committee, after authorization by Council, pub- 


lished the Methods for Industrial Waste Analysis compiled by them in the 
October, 1959, Journal. The methods were distributed in December for 


insertion in the Methods Booklet as series M. They are now provisional 
methods of the Association. 


The Proposed Method for Free and Combined Oil of Chrome and Chrome 
Retan Leather was published in the July, 1959, issue of the Journal. 


Committees.—-The annual reports of the various technical committee 
chairmen are submitted as part of this report. 


The Hide Powder Committee is examining proposed Lot #29. Pending 
hnal outcome of results from all committee members, this lot has been given 
temporary release. The complete results should be ready for publication and 
official release very soon. 


There were no new activities in the Tannin Analysis or Rawstock Evalua- 


tion Committees; hence, there is no report. 


Minutes of various meetings of the Joint ALCA-ASTM Committee on 
Leather have been published during the past year and may be found in the 
February, May, and July issues of the Journal. 


REUBEN G. HENricH, President-Elect 


Technical Committees Coordinator 
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PREPARATORY AND POSTTANNING PROCESSES COMMITTEE 


The work now in progress on drum brine-curing at various packing plants 


has been followed by chemical analyses of the ash and moisture at the Tanners’ 
Council Laboratory. To obtain a quick end point when the hides have suffi- 
cient salt present for cure purposes specific gravity determinations have been 
made to indicate the salt saturation of the hides. When this method has 
been established, it may be used to check cured stock readily. Committee 
work would establish the reproducibility of the method in the hands of dif- 
ferent operators. This is called to the attention of the Committee on Cure 
Evaluation. 


\nother project at the Tanners’ Council Laboratory on developed tests 
for measuring firmness and temper of fatliquored leathers should be of interest 
to ths committee and should be tried by committee endeavor to establish 
reproducibility from laboratory to laboratory. These methods are called 
to the attention of the Subcommittee on Fats and Oils for consideration. 


W. T. Roppy 


Chairman 


OILS AND FATS SUBCOMMITTEE 


October 1, 1050 
I wish to report on the activities of the Oils and Fats Subcommittee to 
cover the period between my last report of December 1, 1958, and the above 
date. No test work has been carried on during this period, and other activities 
have been at a minimum. 


At the Subcommiitee meeting at Mackinac Island on June 14 members 
were asked to present any ideas, information, or new developments that 
might have some bearing on the several analyses under the jurisdiction of 
the Subcommittee. Nothing of particular interest was presented. 


\s you know, the method for free and combined oil of chrome and chrome 
retan leather was printed in the July, 1959, issue of /4LCA. Also printed 
was a request that any ALCA member who had worked out a combined oil 
determination for other types of leather, submit such information to the 
Subcommittee. ‘Lo date no communication of this nature has been received. 


MERRILL LEACH, Chairman 
Oils and Fats Subcommittee 
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PHYSICAL AND MECHANICAL PROPERTIES COMMITTEE 


December 16, 1050 


This Committee of the Association conducts its work only through the 
\LCA-ASTM Joint Committee on Leather. All work is done through the 


various subcommittees and sections of the Joint Committee. The chairmen 


of the Joint Committee, of each subcommittee, and of each section are mem- 


bers of this ALCA Physical and Mechanical Properties Committee. It 1s 


through this membership that the American Leather Chemists Association 


coordinates and carries out its interests in the held of physical testing of 


leather. 


The various subcommittee and section activities, with their chairmen, are 


noted in the following summary (parenthetical reference is made to the 


original ALCA Methods 


Subcom- 
mittee 
and 


Section Chairman 


I] C. W. Mann 


III, 2 J. Naghski 


R. Young 


Study Area Methods Under Study 


Sam pling and Cond 1110nS for Physical Te sting. 
The method for conditioning leather (E1) has 
been submitted for publication. A procedure for 
sampling (Jl) of side leather is being prepared, 
and work is being done on sampling methods for 
small skins. 


Physical Dimensions.—Tentative methods have 
been adopted for area of leather (E2) and width 
E5) of leather. Proposed methods have been pre- 
pared and submitted to letter ballot on thickness 
E+) of leather test specimens and for thickness 
of leather units (E3 


Tensile Properties —Vhe tongue tear resistance 
method of the ALCA (E10) has been tabled, and 
the slit tear resistance method of the Interna- 
tional Union is under study. ‘The single hole 
stitch tear (E12) is to be combined with the 
buckle tear strength method (E11). A study is 


being made to determine if there is any sig- 


nihcant difference between the measurement of 





_G. Asheraft 


g. Stubbings 


\. Hirsch 
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elongation by the bench mark method (E17) and 
that by the jaw separation method (E17A); the 
latter will be adopted if the results are not 
signihcantly different. The Mullen grain crack 
test and the ball burst test (E14) are being re- 
written for Section approval. Stitch tear (double 
hole) and tensile strength methods are being 
rewritten for Section approval. 


Measurement of Water Resistance.-A method fot 
static water absorption (E30) has been approved 
by the Section. A spray test for garment leather 
is under final study within the Section. A meth- 
od for water absorption of garment leather, using 
whole skins, is ready for Section approval. A 
dynamic method for water resistance of heavy 
leather is under study as are alternate methods 
for dynamic water resistance (E31) of upper 
leathers. Work is being done on a method to 


evaluate the water resistance of finished shoes. 


Surface Characteristics —A_ considerable portion 
of the huge lightfastness study has been com- 
pleted. Work to date shows that the Hanovia 
lamp had little effect upon the leathers studied, 
under the conditions used, and that the Fade- 
Ometer gave somewhat more reproducible results 
than did South Florida exposure at different 
times of the year. ‘There is a considerable 
amount of work to be done in interpretation 
of data. 


Methods for the flex testing of finish on uphols- 


terv leather and for the cold crack resistance of 
upholstery (E42) leather finish are being § pre- 
pared for final submission to the Joint Com- 
mittee for approval. 

I-xperimental work is under way on crock, scuff, 


and bleeding tests (k46, E44, K12). 


Mechanical Leathers..-This Committee 1s work- 
ing on a method to determine the area stability 
of leather in water and oil as well as a corrosion 


test procedure for leather intended for packings. 





ALCA NEWS 


C.F. Dudley = Deterioration.-This Committee is working on 
methods in the following areas: Heat Stability 
under Conditions of Pressure and Heat, Storage 


Stability, and Resistance to Perspiration. 


10 M. Bailey Miscellaneous Properties. This Committee ts 
considering the following procedures: Pipe 
E40), Stiffness (E43), Compressibility (E45), a 
method for measuring break, and a method for 


shrinkage temperature above 100°C. 


M. M. Baldwin Research..-This Committee is studying methods 
relating to the measurement of electrical con- 
ductivity of leather, heat of wetting of leather 
and other materials, nondestructive tests, and 
various test methods for evaluating properties 


related to comfort. 


Eit Dee Compton, Chairma 
ALCA Physical and Mechanical 
Properties C 


TANNERY EFFLUENTS COMMITTEE 
July 3, 1050 


| am enclosing herewith a copy of the final report of the Tannery Effluents 
Committee, two copies of which have been sent to the secretary for checking 


and forwarding to the printer for inclusion in our Methods Booklet. 


Your committee will now be on a stand-by basis, subject to call from 


Council to set up any additional methods that may appear necessary from 


time to time. 
Kk. B. THORSTENSEN, Chairman 


Tanner E Hl we nts Cr mmittee 


VEGETABLE LEATHERS COMMITTEE 
December 26, IQ59 
The Vegetable Leathers Committee has not been particularly active since 
the convention. However, | do have from Mr. Blair a copy of some notes 


which will be worked into a paper to report previous committee work. This 


paper should come to you early in the New Year. 


R. M. Lotiar, Chairman 
Vegetable Leathers Committee 
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STANDARDS AND SPECIFICATIONS COMMITTEE 
June 14, 1959 


Grand Hotel, Mackinac Island, Michigan 


The meeting was called to order by the chairman at 5 p.m. The Chairman 
reviewed pending old business. The annual report for 1958 was approved. 
The publication of the report on Sampling of Sole Leather has been delayed, 
but following the wish of the membership, Mr. Mann will forward the manu- 
script to the Editor of the Journal. The British Standards and Specifications 
have been circulated among this membership and are now on file with the 
Chairman. There is no report available on the progress of the work on Deter- 
mination of Moisture and Grease in Leather. The special study of Nitrogen 
Determination in Leather Containing Added Nitrogenous Materials, as 
recommended by this Committee, was not accepted by Council. Instead a 
note will be inserted in the Methods book under Hide Substance Determina- 
tion that it will be incorrect in cases where the leather contains added nitro- 
gen in one form or another. 


The Chairman has reported to Dr. Kanagy that the membership of this 
Committee has examined Method 2051 of KK-L-31lla (Bursting Strength) 
and has accepted it. 


Mr. Mann requested that this Committee contact the Chairman of the 
Joint ALCA-ASTM Committee on Physical Testing of Leather in regards to 
the Shrink Temperature Determination. It was brought out that unless 
heavy leathers, and especially waterproofed leathers, are very thoroughly 
soaked in water prior to the determination, the results are unreliable and 
meaningless. The permissible use of both water and water-glycerine mixture 
also gives rise to variable results. It was recommended that all heavy 
leathers should be soaked in water 24 hours prior to shrink temperature de- 
termination and that water shall be the only permissible test medium. The 
Chairman will make the necessary contacts. 


The Chairman was re-elected for another term. 


The meeting adjourned at 6:30 p.m. 


Cari G. TELANDER, Chairman 
ALCA Standards and Spec ifications 


Committee 





MINERAL LEATHERS COMMITTEE 


Jul 


The Mineral Leathers Committee met on June 14, 1959, at the Grand 


i 
Hotel, Mackinac Island, Michigan 


It was agreed to have Council insert the following note in reference to the 
errors in the hide substance determination: ‘Note: In some cases this may 
be in error; nitrogen may be added to the leathers through the use of certain 
resins, polymers, finishes, loading materials, and even tanning materials, 
and such nitrogen will usually appear as ‘Hide substance’ by the above 


method of analysis’. This was to be added to 5.2 under BS. 


Phe Analysis of Zirconium was discussed. Wendkos and Somerville pub- 
lished a method of analysis in /ALCA, 48, No. 6, June, 1953. A Subcom- 
mittee of Mineral Leathers reported very erratic results in /4LCA, 49, 
January, 1954. However, the authors and others have used this method for 
several years with good results, and it was decided to repeat this work with 
special emphasis on technique. It was the opinion of Somerville and others 
that the use of the meeker burner was unsatisfactory since it did not develop 
sufficient heat for ignition of the precipitate. Therefore, this method of 
ashing will be omitted in favor of the electric muffle. It is important that 
1000° C. be obtained. In the interest of uniformity “several washings’ will 
be specihed as “four washings” with 10°; hydrochloric acid containing 0.5' 


( 


ot the reagent p-hydroxyphenylarsoni acid ‘ 


Mr. Somerville and Mr. Wendkos will prepare solutions of known strengths 
but unknown to the committee They will include a cOpy of the modifed 
methods to he used \ de adline nas hee n set. Please report by October FE. 
1959. If, for some reason, you cannot cooperate, kindly let Mr. Wendkos 
know so that he does not waste time in making up unnecessary samples. 

If we arrive at satisfactory results, we will then ask Dr. Stubbings if he can 
supply us with weighed samples of a zirconium-tanned, chrome-retanned 
leathe r. Fusion or wet oxidation would be optional in this test. 

Mt Kimpel called the attention of the committee to a new book, Pr Lpi- 
tation from Homogeneous Solutions by Louis Gordon, Murrell L. Salutsky, and 
Hobert H Willard. lt Is published by John Wiley and Sons, Inc. Chey 


illustrate methods of obtaining dense precipitates with little coprecipitation 


of normally slimy voluminous hydroxides of iron, aluminum, and zirconium, 
as well as many other methods. The tec hnique is not to add the precipitant 
as such, but to have it slowly generated by a homogenous chemical reaction 
within the solution. Urea in the presence of succinate or formate is an 
example. 


N. CLiFForD BENRUD, Chairman 


Mineral Leathers Committee 
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Chromatography of Phenolic Substances: An Introduction to Paper 
Chromatography. J. Strachota. Kozarstvi, 8, 248-49, 282-83, 310, 337-38 
(1958).—Phenols are the most important raw materials for manufacture of 
syntans. Commercial phenols vary in composition, and the various isomers and 
homologs have different numbers of reactive spots and react differently during 
condensation. Types of phenol alcohols are tabulated. In mixtures of dihydroxy 
phenols, mono- to tetraalcohols may be formed. and control of condensation 
is difficult. Chromatography is recommended for analyzing such mixtures. 
Different kinds of chromatography and conditions for choice of solvent systems 
are described, If no suitable solvent system can be found in the literature, 
then an empirical search must be made. guided by the following rules: (1) 
systems that make detection impossible must be excluded. and (2) pola 
solvents are better for hydrophilic systems, less polar for hydrophobic. Un- 
known specimens may be shaken with a mixture of gasoline and water for 
preliminary orientation. Diazotized. colored compounds of phenols are pre- 
ferred for detection of different phenols, or the separated phenols may be 
developed with FeCl, or ammoniacal AgNO,. Determination of Ry values is 
necessary. Errors in chromatography and qualitative and quantitative interpre- 
tations of chromatograms are described. A bibliogaphy of 108 titles is given. 


L.M. 


Prevention of White Spots on Sole Leather during Tanning. F. 
Rusicka. Kozarstvi, 8, 250 (1958).—White spots showed up in the third 
suspender on skins that had received a normal beamhouse process, including 
deliming with HCl + NaHSO.. Irregular spots on the grain side did not 
absorb tannin: their depth was 2 to 3 mm. Tannage from the flesh side took 
place normally. These spots are of microbiological origin. It is believed that 
bacterial attack took place during storage of the raw hides, rather than in 


the suspender liquors. L.M. 


Prevention of White Spots during Tannage of Sole Leather. J. 
Jarolimek. Kozarstvi. 8, 347 (1958).--It has now been established that the 
white spots are caused by Leuconostoc mesenteroides, to which Czechoslovak 
hides seem more susceptible than Argentine frigorificos. The best way to 
remove them is by a second deliming. Disinfection with Na.SiF,, C,H,;NO.. 
ete, is about 807 effective. L.M. 


Enzymatic Unhairing of Skins. Kk. Thim. Kozarstvi, 8, 263 (1958). 
Unhairing with “Orizon”, a preparation from Aspergillus oryzae. requires that 
a temperature of 38°C. be maintained, and therefore the grain of sheep and 
goat skins may be damaged. even if disinfectant (Na.SiF,) is added. The 
“Ara” liming system is preferred: details of this system are given. L.M. 


Enzyme Unhairing of Skins. P. Safarik. Kozarstvi, 8, 381 (1958). 
The conclusions of Thim are criticized. Orizon, from Aspergillus oryzae or 
{. parasiticus, has thus far been produced only in the pilot plant, and the 
future commercial product will be easier to apply. A historical review of 
enzyme unhairing is given. L.M. 
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Why Color Matchers Differ. Anon. Textile World, 109, 67 (1959): 
abst. in Am. Dyestuf/ Reptr., 48, No. 20, 55 (1959).—In recent experiments 
at the National Bureau of Standards it was found that the angle of view and 
differences in age of color matchers must be taken into consideration. 


C.L.D. 


Isolation of Lignin by the Irradiation of Wood. J. L. Garnett and 
J. W. Merewether. Chem. and Industry. 1959, 1215-16 (1959) .—Eucalyptus 
regnans wood meal, previously extracted with ethanol and with boiling 0.12N 
aqueous NaOH, was subjected to varying doses of gamma radiation from a 
cobalt-60 source. Both lignin and xylan were rendered soluble in ethanol 
and in boiling 0.1L2N aqueous NaOH; more than 3/4 of the total lignin was 
soluble at a dosage of 10 Rads. CLP. 


Permanent Set, Supercontraction, and Urea-Bisulphite Solubility— 
The Proton-Transfer Nature of Some Changes in Keratin and_ the 
Analogy with Musele Contraction. P. ‘T. Speakman. Nature. 184, 339-42 
(1959).-—-It is suggested that, in addition to changes in covalent, electrovalent. 
and van der Waals forces. an increase in the contribution to the resonance 
hybrid of the peptide groups of the enol form 


O—C—N'—H 


increases the strength of the hydrogen bonds between peptide groups. This 


theory is advanced to explain in part permanent set, supercontraction, and 


urea-bisulfite solubility of keratin. Ci.0). 


Stress-Strain Response of Fabrics under Two-Dimensional Loading. 
Part I: The FRL Biaxial Tester. W. G. Klein. Textile Research J.. 29, 
816 21 (1959).—Since the practical applications of fabrics only rarely impose 
a truly uniaxial stress. as in most cases stresses are simultaneously imposed in 
more than one direction, a biaxial tester measuring stress in the plane of the 
fabric gives more information than is obtained by uniaxial testing. Biaxial 
testing is discussed. and a number of existing testers are evaluated and their 
shortcomings pointed out. A tester developed at the Fabrics Research Labora- 
tories is described. Ci. 


A Lesion of the Follicle and of the Fibre of Wool and its Possible 
Relation with an Excess of Iron in the Forage. G. Gonzalez. J. Garcia, 
and BE. Fernandez, Nature, 184, 559-61 (1959).—Sheep which graze in cer- 
tain regions of the Iberian Peninsula lose their wool progressively; degeneration 
of the follicles is associated with this condition. It is postulated that this 
condition may be due to abnormally high iron content of the soil and vegetation. 


C.L.D. 


The Shape and Cause ef Wool Crimp. 0. K. Dobozy. Textile Research 
I, 29, 836-39 (1959).--A mathematical treatment of the curves of crimped 
wool is given. It is suggested that the curves indicate that it is very likely 
that the crimpiness of the wool fibers is directly proportional to the swelling 
of one part of the cortex. while inversely proportional to the swelling of the 
other part. Crimpiness of wool is therefore caused by the shrinkage of part 
of the cortex and the swelling of another part. C.L.D. 
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Disorganization of the Secondary Structure in Proteins Exposed 
to Ionizing Radiations in the Solid State. P. Alexander, L. D. Hamilton, 
and K. A. Stacey. Nature, 184, 226-28 (1959).—Changes produced by irra- 
diating solid crystalline bovine serum albumin with 2 MeV. electrons in the 
absence and presence of oxygen were studied. In the absence of oxygen, the 
first effect of irradiation is to disorganize a large part of the molecule as a 
result of a breakdown of many secondary valency bonds; the irradiated 
molecule has essentially the same molecular weight as the non-irradiated, but 
its shape has been changed (which produces an increase in frictional resistance 
in the ultracentrifuge) and 5 disulfide bonds normally hidden are revealed. 
Further irradiation renders the protein molecule insoluble in water but soluble 
at high and low pH values and in salt solutions; the molecule has a greatly 
increased molecular weight, since cross links (not hydrogen bonds or disulfide 
bonds) are formed between the original molecules. Further irradiation renders 
the protein insoluble even in salt solution, with extensive alterations involving 
about 5¢¢ of its amino acid residues. The amino acids vary in sensitivity to 
the irradiation. Main chain polypeptide bonds are not broken. The presence 
of oxygen during irradiation does not alter the first stage of “opening up” 
or the destruction of amino acids. However, the protein is rendered insoluble 
in water at lower doses. and main-chain breaks may occur. C.L.D. 


Analysis of Stress-Strain Curves of Soda-treated Wool Fiber. G. 
Satlow. Textile Research J., 29, 841-43 (1959) .—Stress-strain curves of wool 
fibers pretreated with 0.LN NaOH were determined up to 50° extension. The 
results support the theory of Kessler and Zahn (Textile Research J., 28, 357-58 
[1958]) that a disulfide exchange in the wool protein takes place during 
alkaline treatment, in which intrachain disulfide bonds are transformed into 


interchain disulfide bonds. Ci.D: 


Molecular Shape and the Physical Properties of Mucin. R. A. Gib- 
bons. Nature, 184, 610 (1959).—Previous work on epithelial mucin has indi- 
cated that it contains neutral mucoids of the blood group substance type with 
a random coil, which represent a homologous polymer series. A theory correlat- 
ing sedimentation coefficients and molecular weights for random coil molecules 
is developed; it is shown that experimental data on the mucoids agree with 
the theory. Further evidence in favor of the view that epithelial mucin is a 
random coil polymer is found in the behavior of its aqueous solution on 
addition of a third component. Cia. 


Gelatin and Glue Research. A. G. Ward. Nature, 184, 862 (1959). 
\ review is given of the papers presented at the seventeenth meeting of the 
Research Panel of the British Gelatin and Glue Research Association (June 
25, 1959). I. “Present Position in Gelatin and Glue Research” by A. G. Ward. 
Il. “Formation and Structure of Gelatin Gels” by J. W. Janus. The rigidity 
of the matured gel, the melting point, and the setting time from the sol state 
depend on solution pH. Setting may occur in a short time even at room 
temperature, but gel rigidity increases over a long period at 0°C.; the melting 
point is much less influenced by low-temperature maturing. Interference with 
setting can be secured with alkaline Cu solutions, which are presumed to 
interact with the >CO groups of the backbone. An interaction between guani- 
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dinium groups and the backbone is postulated to explain the early stage of 
etting. ‘The continued growth of rigidity at low temperatures is exp'ained by 
a reversion to the helical -iructure; optical rotation changes support this view. 
Itl. “Swelling of Starch” by R. Collison and G. Elton. 1V. “Measurements on 
Gelating Gels at High Frequency” by D. D. Carruthers. C.LD. 


Routine Methods for Determining Quality in Merino Wool. P. L. 
leRoux. Nature, 18-4, 917 (1959).—The root portions of samples of wools 
which had been appraised for quality by wool experts were used for the fol- 
lowing determinations: plasticity, total S, tyrosine. and solubilities in alkali 
and in urea-bisulfite. Results indicated that all these methods may be used 
to characterize wool quality. The better wools showed higher plasticity, tyro- 
sine content. and solubilities in) alkali and in urea-bisulfite. and lower S 
content. The relationship between quality and solubility in alkali was also 
valid for whole wool staples, although the tests were not so sensitive as with 


the rool portions, C.LB. 


Influence of Dietary Protein Percentage on Growth of Wool. kK. A. 
Ferguson. Nature, 184, 907 (1959).—No statistically significant difference in 
erowth of wool between groups of sheep fed isocaloric diets of different pro- 
tein content was found. CL. 


Action of Sulfurie Acid on Wool. Ul. Isolation and Analysis of 
Three Preparations from the Wool Fibre. R. L. Elliott. R. S. Asquith. 
and D. H. Rawson, J. Soc. Dyers Colourists, 75, 455 (1959).—In continuation 
of previous work (J. Soe. Dyers Colourists. 74. 176 [1958]) three residual 
membranes were prepared by treatment of wool with 47 H.SO, at 29°C, 
for 5 days (Membrane Aj. with 9867 H.SO, at 29°C. for 4 days. followed by 
extraction with LOC Na.CO, at room temperature (Membrane B), or with 
boiling O.O5N KOH for 105 minutes (Membrane C). The complete amino acid 
compositions of the three membranes were determined. Membranes C and A 
may be identical. All three have a low content of amino acids with long side 
chains. Membrane A has an exceptionally high cystine content. Histologically. 
Membrane A surrounds the cortex of the fiber. and Membrane B lies below 
the scales. Ci.D. 


A Rapid Determination of Chromium in Wastes in the Presence of 
Organic Matter. A. Blaze} and E. Markusovska. Veda a Vyzcum v Prumyslu 
Kozedelnem, 4, 117-25 (1958).—-The methods of Kubelka and Wagner. Feig! 
et al., Gagliardi. and Kiintzel are critically discussed. Oxidation by KMnO 
is preferred to HCIO,. Heat 25 ml. of solution containing 1 g. Cr in 1000 ml.. 
with the addition of 20 ml. of 5067 H.SO,. Add a 0.5°¢ solution of KMnO, 
in |-ml. increments, waiting for decolorization after each addition. When a 
brown precipitate appears. add 2 ml. and boil 3 min. If the solution clears. 
continue the addition until a permanent precipitate of MnO. is obtained. Then 
add HCl (1:1), slowly. until the precipitate disappears. Add 50 ml. water. 
and boil for 5 min. Add 10 ml. of 0.567 NaHCO, solution. and heat until Cl 
is expelled completely. as shown by a negative test of the vapor with KI paper. 
Then titrate the solution iodimetrically or with Mohr’s salt. L.M. 
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A Contribution to the Occurrence of Molds in Tanneries. P. Safarik 
and E. Vintrova. Veda a Vyzkum v Prumyslu Kozedelnem, 4, 93-100 (1958). 
The occurrence of molds in a sole leather tannery was studied by exposing 
plates of Czapek-Dox agar for 5 min., once a day for 2 months, at 5 locations. 
The microflora of tanneries is said to be characteristic, and very similar in 
different countries. The various species of molds that were identified are listed; 
of these, 6067 were various penicillia; 170, Aspergilli; 126¢, Paecilomyces:; 
6°. Rhizopus; and 4°¢, trichoderma; other genera were found only occa- 
sionally. Among the yeasts, Torula, Rhodotorula, and Saccharomyces were most 
abundant. Most of the molds can split tannin. Contamination was heaviest 
in the hide cellar, followed by the beamhouse and the suspender yard; the 
finishing department was only lightly contaminated. Some microorganisms 
noted as typical of tanneries by other workers were not found. L.M. 


The Determination of Water Permeability of Shoes. K. Tuma and M. 
Culrova. Veda a Vyzkum v Prumyslu Kozedelnem. 4, 101-15 (1958).—A last 
wrapped in weighed filter paper is placed in a weighed shoe. The shoe is 
placed in colored water and shoe and filter paper are reweighed at intervals. 
Gain in weight of shoe gives water absorbed, gain in weight of filter paper 
gives water penetrating the shoe, and spots on filter paper show the points of 
penetration of the water. Generally entrance of water takes place at the junc- 
tion of sole and upper. Seventeen pairs of heavy shoes were tested. Greasing 
reduces water absorption by 30-40¢67. High penetration is more often due to 


manufacturing defects than to characteristics of the leather. Time for penetra 
tion is 155-174 hr. for best ski boots. and this is about doubled by greasing 
after manufacture. For ordinary work shoes a penetration time of 30 to 90 


min. is considered satisfactory. L.M. 


New Method for the Determination of Hiding Power of Pigment 
Colors for Leather. D. Kokes and K. Motycka. Veda a Vyzkum v Prumyslu 
Kozedelnem, 4, 65-76 (1958).—Hiding power is measured by determining 
photometrically how much of a 0.16 dispersion of pigment is required to 
reduce the transparency of a solution to 206 of its initial value. A second 
method is to spray a 5-15¢% dispersion of pigment in 10° casein solution onto 
a weighed glass until the transparency is reduced to 2067, and then weigh the 
glass plus dried film. The precision of the first method is +2¢¢ and of the 
second ©5%, but results by the second method agree better with actual tests 
on leather. A Zeiss Luxmeter is used in both methods. L.M. 


The Formation and Development of the Fibrous Structure of the 
Skin. V. Kubelka. Veda a Vyzkum v Prumyslu Kozedelnem, 4, 77-92 (1958). 

Research on living hide fibers is still in the beginning stage. The relation- 
ship between the principal components—cells, amorphous intercellular sub- 
stance. and fibers-—is not clear. Cells are most important from the genetic 
point of view. as they produce the intercellular substance, which is eliminated 
from the cells in an unknown way. Protofibrils are formed outside the cells, 
in the intercellular substance—and probably from it. Protofibrils unite to form 
fibrils: the process resembles crystallization. This process has recently been 
explained in part by electron microscope studies, with direct magnifications of 
50.000 (photographically up to 200.000). Protofibrils formed from collagen 
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solutions outside the cell have been found to be identical with protofibrils 
formed in vivo. The theory of formation of fibrous macromolecules of collagen 
by mutual attraction of rodlike polypeptide molecules existing in the inter- 
cellular substance is given. L.M. 


The Use of Ready-for-tanning Chrome Products. H. Spalrkiis and H. 
Schmid. Das Leder, 10, 145-49 (1959).—Normal tannery practice is to dis- 
solve powdered tanning extracts with heat, then to dilute concentrated liquors 
md age them for a few days to promote uniformity. In laboratory tests, how- 
ever. it was found that when the powdered extract was added directly to the 
tan drum, the chrome was taken up rapidly. distributed uniformly, and the 
leather was full, uniform in color. free from spots. and had a fine grain. To 
study this behavior further. solutions of Chromosal B (Bayer) containing 2.6% 
Cr.Q, per liter were prepared both at 20°C. and at boiling. The basicities at 
which precipitation started were determined by titrating 200-ml. portions of 
the solutions at 20° with 3N soda solution, adding 2 ml. of soda solution 
every LO seconds. These basicities were. for the solutions prepared cold, 110% 
(pH 7.5) at once and 6067 after aging for 24 hours. Most of this decrease 
occurred during the first 6 hours. For the solutions prepared hot. the pre- 
cipitation basicity at once was 70¢¢ and after 24 hours. 60¢¢. Solutions 
prepared cold were strongly sulfate-masked for several hours, but the sulfate 
complex will gradually decompose in dilute tan liquors as tanning proceeds. 
It is therefore possible for the tanner to start the tanning with strongly masked. 
anionic chrome compounds of low astringency and end with reactive. cationic 
compounds, Several commercial products were found to be sulfate-masked. 
Products having the character of self-reduced liquors were somewhat more 
stable than pure chromium sulfate products. Decrease in Glauber’s salt content 
decreased stability (masking). Concentrated solutions were more strongly 
masked than dilute solutions. A series of concentrations of a commercial chrome 
liquor was prepared by boiling each solution for 5 minutes. then aging it 24 
hours. After each was diluted to contain 2.667 Cr.O.. the solutions were 
titrated at once at 20° with 3N) soda. Precipitation basicity decreased from 
105, (pH 7.6) in the solution containing 1807 Cr.0, to 65¢¢ (pH 5.3) in 
the solutions containing 10 or less of Cr.O.. An increase in temperature 
increased rate of decomposition of the complex. \ basic chrome liquor diluted 
to 2.66 Cr.O, had a precipitation basicity of 65°¢ if aged one hour at 40°C. 
before titration but of 95¢7 if aged at 20°. During a tanning test with Chromo- 
sal B the chrome concentration in the liquor decreased rather uniformly during 
the &-hour tanning period if the Chromosal B was not dissolved before addition, 
hut if it was prepared hot by the usual method. the concentration decreased 
more slowly than the above for three hours, then decreased rapidly for the 
next 2.5 hours during neutralization, but then showed little further decrease. 


DC. 


Affinity of Tannins and Tanninlike Substances for the CO-NH 
Group in Polyamides. W. Grassmann. H. Endres. M. Oppelt. and H. El 
Sissi. Das Leder, 10, 149-56 (1959).—Theories of vegetable (phenolic) tan- 
nages are reviewed; 44 references. There is general agreement today that tannins 
unite to peptide groups of skin through hydrogen bonds by a mechanism 
analogous to that by which phenolic substances combine with polyamides. The 
use of polyamide instead of hide powder for tannin analysis has been pro- 
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posed. In the present work a chromatographic study was made of the behavior 
of twenty 2-ring phenolic compounds with the polyamide Perlon L (Hoechst). 
Eluting was done with acetone, methanol, 1:1 water-acetone, and 1:1 water- 
methanol. Both Ry and R,, values were calculated. R,, log (1/R, Pr). 
\ffinity for polyamide was directly related to the number of phenolic hydroxy] 
groups in the compound. R, values (methanol-water) were as follows: with 
1 OH group. 0.22-0.24; 2 OH groups, 0.13-0.21; and with 3 or 4 OH groups. 
0.00. The type of group or bond joining the 2 aromatic rings was of little 
importance. Ry values (acetone-water) or 4.4’-dihydroxy derivatives of several 
compounds were as follows: azobenzol, 0.51; diphenyl. 0.56; diphenylsulfone. 
0.57: benzophenone. 0.62; stilbene. 0.62; and diphenyldimethylmethane, 0.63. 
Increase in size of the aromatic portion of the molecule increased affinity. For 
example, the Ry value of phenol was 0.66 and of naphthol, 0.28. Two or more 
OH groups were not always equal for stearic reasons. Both OH groups of 
1.4°-dihydroxydiphenyl formed hydrogen bonds with polyamide, but 2.2’-dihy- 
droxydiphenyl formed only one hydrogen bond to polyamide because of 
formation of an intramolecular hydrogen bond between the two OH = groups. 
B- B 

where B represents the benzene ring of the phenol. The 
O—f ....0—3 
same factors that affect elution of phenol from polyamide are evident in tan 
ning technological behavior. That the binding of phenols to polyamides largely 
parallels their tanning action on hide substances is shown by the data in the 
following table. 


Water 
Methane 


2-hydroxvdiphenyl! ; not tanned 


Lhydroxydipheny! 2 het tanned 
2.4-dihvdroxvbenzophenone 2 slightly tanned 
1.4’-dihydroxydiphenylmethane i moderate 
2.4-dihydroxydiphenylmethane ] well tanned 

2.4.2'4° tetrahydoxydipheny| methane } very well tanned 00 


2.4-dihvdroxybenzhydrol ( very well tanned 20 


LDC. 


The Strength Characteristics of Leather. Ek. Baumann. Das Leder, 10, 
156-62 (1959).—-German. English, French. and American official methods 
for testing the strength of leather are briefly described. A comparison of four 
methods was made using three skins from each of 12 types of leathers having 
thicknesses ranging from 0.5 to 3.5 mm. For each test, five specimens were 
cut’ from each skin. Tensile strength was measured with specimens of two 
sizes. LOO x 25 mm. (60 x 15 mm. test area) and 40 x 10 mm. (20 x 5 mm. 
test area). Tear strength was measured by the one-hole stitch tear method 
and by a newer method that is now being investigated by the International 
Commission on Physical Testing of Leather. In this last method developed 
by Baumann (Bally Schuhfabriken in Switzerland), a 50 x 20 mm. specimen 
with a slit or a 5-mm.-wide opening in the center is fastened over two special 
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hooks attached to the jaws of a tensile tester (diagrams without dimensions 
are given of specimens and hooks). Tensile strengths with the narrow and 
wide specimens were in good agreement, and coefficients of variation were 
about the same except with two of the leathers. Narrow specimens gave slightly 
higher tensile values than wide specimens if the leather was thin but slightly 
lower values if the leather was thick. The narrow specimen has the advantage 
that more pieces can be cut from a given sample. but it does not permit an 
exact determination of stretch at break. There was good agreement between 
results by the two tear methods. but the new slit method was more precise 
and preferable. The coefficients of variation of the results by the stitch tear 
method ranged from 5.3°¢ to 22.97 (averages for the 12 leathers) and from 
8 to 16.60 for the new method. For control testing. the new slit tear 
method is sufficient to characterize the leather. LDC. 


Third) International Colloquium of Leather Chemists. M. Radil. 
Kozarstvi, 8, 311-12 (1958).—This colloquium. held in Moscow June 24-28. 
1958. was attended by chemists from the USSR. Bulgaria. Hungary. Fast 
Germany. red China. Mongolia. Poland. Roumania. and Czechoslovakia. Leathe: 
finishing was discussed. In China. casein is being replaced up to 40-5067 by 
hide glue. or wholly hy silkworm cocoon protein. Modified caseins (see suc- 
ceeding abstracts). finishing leather with buffed grain. and control of finishing 
were specially discussed. Stability of finished leather to low temperatures and 
to common solvents must’ be improved. L.M. 


Leather Finishing with Pigment Finishes in Czechoslovakia. \. 
Radil. Kozarstvi, 8, 326 29 (1958).—A lecture. Casein pigments are used only 
for finishing box calf and glazed kid. Both inorganic and organic pigments 
are used, Organic pigments have been produced in a pilot plant by precipitat 
ing aniline dyes on an inorganic carrier with amino resin. They are resistant 
to solvents and have good hiding power. Modified caseins similar to Luroen 
binder U and UW. leafix, and Calfaplast are made by reacting casein with 
vinyl products—chloroprene. methyl methacrylate, or ethyl methacrylate. The 
casein is first dissolved in triethanolamine. Films containing modified casein 
can easily be fixed by HCHO and possess good elongation. While ordinary 
casein film elongates only 2¢, or 3¢¢ if plasticized with 33 sulforicinoleate. 
these modified casein films give elongation. of 9 to 26 alone. and up to 1606; 
if plasticized. Modified caseins are still in the pilot-plant stage. For preserva- 
tion of casein pigments, p-Cl-m-cresol has been found best. Thirteen basic 
shades are being produced. containing 12-23¢¢ solids, applied at densities of 
1.04-1.07. The leather is generally given two pigment brush coats. one ot 
two spray coats. glazed. sprayed with a casein-wax coat. and glazed. Finish- 
ing with nitrocellulose pigment finishes is done only for spraying suede. 
using a very dilute solution. Combined casein, resin, and nitrocellulose finish 
is applied to garment and pocketbook leathers, using casein and resin in the 
ground coats and nitrocellulose for the top. For nitrocellulose pigment finishes. 
a medium viscosity nitrocellulose is used. with castor oil, tricresyl phosphate. 
diethyl or dibutyl phthalate. and sometimes tributyl citrate. Casein-resin  pig- 


ment finishes are most widely used. Shrunken grain is produced on goat. 
pig. and steer hide by adding special syntans during tannage. Pigskin straps 
for summer sandals are embossed with a hot cylinder. A new type of suede 
from steerh'de or splits (Rex Velour) has a two-tone effect achieved by tear- 
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ing out uncolored collagen fibers from the flesh side. Angora velour is produced 
from buffalo hides, which give very long fibers by tearing. Production of 
patent leather has been resumed, using nitrocellulose -glytpal resin daubs and 
pure linseed oil lacquers. Isocyanate resins have given only indifferent results. 
Top spray coats of dissolved polymethacrylates, polyethacrylates, and methyl 
and butyl methacrylates did not adhere well to casein-resin finishes. Better 
results were obtained with butyl methacrylate polymerized in toluene with 
added nitrocellulose; it gives an elastic, light-stable film of good aging charac- 
teristics which can be applied to casein-resin finishes or even to straight casein 
finish if further diluted with toluene. The nitrocellulose sprays for suede have 
recently been replaced by N-alkoxy-methyl polyamides with epoxy resins 
added. These polyamides are stabilized at higher temperatures by adding 
H.SO,, oxalic, maleic, or phthalic acid as catalysts. Best results have been 
obtained with polyamide from polycaprolactam modified to 28-3067 -CO-NH- 
groups. Epoxy resin is added to permit stabilization at temperatures below 
100°C, Epoxid 2100B is stabilized at 40°C. for 60-120 min. The ratio of pig- 
ment to resin is 0,.25-0.45 to 1, and the ratio of dry polyamide to epoxy 
resin is 1 to 0.5-0.7. The product sprayed on suede contains 15—-18¢% solids. 
The leather has even shade. fine nap, and silky feel. Pigskin nubuck, especially 
black, has given good results. Box calf and glazed kid have been produced 
on the pilot-plant scale using casein-resin undercoats and straight casein—or, 
better, modified casein—top coats, which can be glazed. L.M. 


World State of Finishing Leather by Pigment Finishes. V. Pektor. 
Kozarstvi, 8, 330-35 (1958).—An address. Casein for finishes should be 
soluble at pH 8.5, with low fat and acidity. For white and pastel shades casein 
should be fixed with acetic acid at pH 5. The hydrophilic behavior of casein 
is lowered by adding shellac, melamine resins, natural or replacement waxes. 
albumins. formamide. di- or triethyleneamine combined with stearic or acetic 
acids, alkyleneimines, and propanedisulfodiethyleneimide. For _ plasticizing 
casein films, low-sulfated. nearly neutral castor, neatsfoot. or linseed oil, with- 
out electrolytes, is best. The limiting percentage of plasticizer on dry casein 
is about 30¢¢; for a glazing finish, part of the oil should be replaced by 
glycerol or polyglycol. Preservation with 1.5-2.5°7 of p-CL-m-cresol is best, 
not that this is the best fungicide, but it has least effect on the stability 
and shade of the finish. Pigment pastes without binders, of 0.0005—-0.0001 
mm. particle size, have been newly developed in England. The dyes used in 
finishes must be stable to alkalies and HCHO, and not over 10 g. per liter 
should be used. So-called aniling leathers are dyed subsequently with anionic 
and cationic dyes. so that a fine pigment is deposited on the grain. It is 
possible to finish 15°07 to 2007 of the skins in this way. Nitrocellulose is rarely 
used alone but frequently as a surface spray to make the surface hydrophobic 
and impart a dry feel. The solvents used should partially dissolve ~ under- 
lying coat and should form azeotropic mixtures with water. Diamyl or dioctyl 
phthalates probably are the best plasticizers; tricresyl sheila though 
effective, is poisonous and should not be used. Dissolved polyacrylates are also 
good _ plasticizers: polybuty| acrylate dissolved in toluene is used in Czecho- 
slovakia. Water dis spersions of nitrocellulose (e.g., Hydrolac) are promising. 
Resin finishes are described. Diene resin finishes (copolymers of butadiene 
with methyl methacrylate) fill the grain better but must be stabilized. The 
resin dispersions should have 0.0005-0.0006 mm. particles. Good penetrating 


¢ 


resin dispersions coagulate at 85° concentration; for good grain filling they 
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should coagulate at 45, concentration. Resin finishes generally are thermo- 
plastic, and the leather is smooth-plated instead of glazed. More recent types 
(e.g., Eukasolbinder) have a higher melting point and can be glazed. In 
Kastern Germany corrected grain leathers, chiefly steer and pig, are filled to 
make buffing easier. Dicyandiamide-HCHO resins with molar ratio of 1:4.5 
are suitable, and they are more stable in aqueous dispersions than condensates 
with molar ratio of 1:3.6. Higher degree of condensation gives resins with 
greater particle size. Czechoslovak experience with Retingen R6 (Chemtan R6) 
is said to have been not very good. In Czechoslovakia leathers are filled with 
Otamol (water solution of cationic dicyandiamide-HCHO resin) and Umacol C 
(water solution of amphoteric dimethylol urea resin). They condense in the 
leather. Plastan, similar to Otamol. is used in Hungary. Coprecipitation of 
cationic resins and syntans is also used for filling. Thermoplasticity and 
solubility in solvents are the principal drawbacks of resin finishing. Masner 
(Czech. patent no. 86796) diminishes the solubility by irradiating finished 
leather with cobalt 60. Certain proprietary finishes are mentioned, e.g., Kasika- 
plastbinder, melting above 200°C., and Cellsika Glanztop, resistant to solvents, 
especially acetone. Another way to overcome these drawbacks is by use of 
modified proteins, i.e.. copolymers of proteins with acrylic acid derivatives. 
Alcoholic solutions of alkoxypolyamides are used for finishing in Poland. The 
best plasticizer for these is polvacrylate. Appretiermittel 800A and 800B, and 
Ledergrund C are similar products. The stabilization of alkoxypolyamide resins 
is catalyzed by lactic or citric acids; complete stabilization is achieved at 
100°C. in 5-6 min. BCI Nylon 818D, produced in the U.S., is a water dis- 
persion of a polyamide, Patent leather made with isocyanates is more resistant 


to cold than ordinary linseed oil patent. Manufacture of shrunken grain leather 
from pigskins; perfumed garment, glove, and morocco leathers; and machinery 
for finishing leather are described. L.M. 


Modified Casein. F. Belohradsky, L. Blajez. M. Kulhanek, and V. Navratil. 
Kozarstvi, 8, 361-63 (1958).--In making modified caseins by heteropolymeri- 
zation of casein with vinyl compounds, different proportions can be used, but 
enough casein must be present to permit hardening the product by formalde 
hyde. The films are much softer and more suitable for bottom coats in leather 
finishing. Modified casein is very useful for finishing pasted shoe upper 
leather with corrected grain and can replace up to 50¢¢ of the resin disper- 
sions normally used. L.M. 


Influence of Fatliquoring and of Different Additives on Dyeing of 
Leather. V. Pektor and J. Ondracek. Kozarstvi, 8, 364-67 (1958) .—Influence 
of anionic, cationic, and nonionic fatliquors and additives on dyeing Cr 
leather has been studied, with special reference to utilization of dye, striking- 
through. evenness. intensity of shade. and lightfastness. Among anionic ad- 
ditives Biltan is superior to Kortemol NNO. and Syntamin A is superior to 
Katexol among cationic additives. Cationic additives impart much better light 
stability than anionic ones, as well as better exhaustion of the dye bath. 
Nonionic additives (Eryfor 0) give more even dyeing only at the pH of 
neutralized Cr leather. Intensity of shade is best with cationic additives and 
very good with nonionic, using anionic fatliquors. L.M. 


New Method of Drying Leather. B. Plechac. Kozarstvi, 8, 368-71 
(1958) .—Paste-drying of Cr leather to 11-16% water requires a tunnel capable 
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of operating at 80°C. and 20°% to 90¢¢ relative humidity. Removing 1 kg. 
water from leather theoretically requires 200 g. air and 1200 cals., equal to 
2.13 kg. steam at 3 atmospheres. In practice 2.5 kg. steam was required. Types 
of drying tunnels are described and _ illustrated. L.M. 


Tanning of Glove Leather by Means of Alkyl Sulfochlorides. J. Jak! 
and J. Strnad. Kozarstvi, 8, 360-61 (1958). Alkyl sulfochlorides produced 
by treating paraffins with 22 to 27 C atoms with Cl. and SO, are used to 
tan glove leather, replacing the white tawing process. The skins are pretanned 
overnight with HCHO and NaHCO, at pH 7.9-8.1, then pressed, and treated 
in a drum at 45°C. with a mixture of 15-20¢7 sulfochloride, 5-60 Na.CO 
and 0.6% Syntanon L (anionic detergent), on the pressed-skin weight, added 
immediately after mixing. The detergent emulsifies any free hydrocarbons 
in the sulfochloride. To avoid saponification of the alkyl sulfochloride, 50°C. 
must not be exceeded. The skins are drummed 3 hr., then 2% Slovanol EL (non- 
ionic detergent) in 3060 water is added at 45°C., and drumming is continued 
| hr. longer. The skins are then dried at 42°-45°C., washed at 40°C. with 5% 
trichlorethylene and 2©¢ Slovasol in 500° water to remove free paraffin. 
struck out, washed lightly, and fatliquored for 1 hr. with 1.507 Lipaminlicker 
Q, 10¢¢ kaolin, and ultramarine to improve the whiteness, in 400-500% float 
at 45°C. The leather is then set out and dried. L.M. 


Amino Acids and Chemical Bonds in Hide Protein. V. Kubelka. 
Veda a Vyzkum v Prumyslu Kozedelnem, 5, 7-21 (1959).—Practically all the 
amino acids of collagen have been identified; 22 of them are described. Glycine, 
arginine, proline, hydroxyproline. alanine, and lysine make up 75.6% of 
collagen. Different forms of amino acid bonds in collagen are described. he 
tide bonds can exist in lactam, lactim, and enol forms, which form different 
dipoles and, therefore, have different reactivities. Mesomery in peptide bonds 
is explained. Ester, arginine. ester-peptide and perhaps pyrrole, dioxypiperazine, 
and ureide bonds exist in collagen. L.M 


The Influence of Tannery Wastes on the Recipient Stream. K. 
Jansky, P. Safarik. and J. Svek. Veda a Vyzcum v Prumyslu Kozedelnem, 4, 
127-41 (1958).—The self-purification of tannery sewage in the Drevnice 
River, heavily contaminated with municipal wastes. has been studied by chemi- 
cal, biologic ‘al, and bacteriological methods. After the sewage, from which 80% 
of the solide had been removed by sedimentation, was diluted 30- to 175-fold 
in the river, no increase in alkalinity or BOD was found; only the brown 
discoloration caused by tannins was evident. Coli titer showed a diminished 
fecal contamination. By determination of biological toxicity at 50- and 100- 
fold dilution, no decrease in self-purification capacity of the river was observed. 
The self-purification was estimated by determining the Phelps-Streater reoxi- 
dation constant, K;, and re-aeration constant, K». Values of K, 0.7-0.8 
and K. 1.9-2.1 were found, compared to normal values of K, 0.1 ps 
K. 0.2; hence self-purification was more rapid than normal. The Svit 
Tannery in Gottwaldov-Malenovice produces about 580 cu. m. of sewage per 
day. or 20.5 |. per sec. a the working day. This effluent had BOD 1364 
mg., and KMnO, No. 808 mg. O per |., and no free O.. The river flow was 
750-3500 |. per see. ead the current speed was 0.15-0.20 m. per sec. —* 
termination of the intensity of self-purification by determining K, and K, i 
advised in all cases when construction of a purification plant is conte maaed, 
to avoid building unneeded plants and the resulting heavy economic losses. 


L.M. 





200 ABSTRACTS 


Use of Additives in Dyeing Glove Leather. J. Jakl. Kozarstvi, 8, 264 
67 (1958).—Additives can be used at different stages. Kortamol NNO (naph- 
thalene sulfonic acid-HCHO neutralized condensate) is best used before dyeing 
to level pastel shades; in brush-dyeing it may be used at a maximum concen- 
tration of 0.5¢¢. Danger of marbling is enhanced if over 1% of NH,OH is 
used; 0.4¢¢ gave no marbling. A procedure is described for dyeing kid glove 
leather with cationic detergents. The leather is neutralized and treated with 
dye and ammonia. Then after more ammonia is added, the leather is treated 
with formic acid and a cationic fatliquor, followed by basified Cr alum. 
Finally a surface-dyeing is accomplished with dyes, followed by formic acid. 
Marbling is less pronounced compared to normally dyed leather with Kortamol 
NNO. An amino resin has been used as cationic additive but tends to give 
drawn grain and less stretchable, eracky, glove leather. The resin works better 
for upholstery leather, especially for black. 

Biltan has been found superior to gambier for light vegetable retanning: 
it makes for easier buffing. but the cationic surface activity of the leather 
is lessened considerably. Better results are obtained by dyeing with two- 
thirds of the dye, then treating with the amino resin, preferably com- 
bined with retannage with 45¢¢ basic Cr alum. and finally surface-dyeing 
with the remaining third of the dye. Good use has been made of amino resin in 
brush-dyeing. Anionic-fatliquored leather is brush-dyed twice. set out after 
each dyeing. then brushed with a 1¢¢ solution of the resin, and given further 
brush-dyeings. Except for blacks the shade tends to be uneven. Some black 
leather has been brush-dyed before fatliquoring. as described above, then left 
folded overnight after fixing with formie acid, then drummed with 250% 
water and 0.5¢¢ amino resin at 70°C, for 20 min. The anionic fatliquor is 
added to the same bath. No precipitation of fatliquor was noted, as absorption 
of the amino resin was complete. Fixation of dye was not complete, giving 
a desirable gray tone on the flesh side. Tests with Bastamol FJ as cationic 
agent were not altogether successful; applied after brush-dyeing it gave uneven 
shades except with black. Better results were obtained with a mixture of 
Bastamol, Cr alum, and NaHCO... but 33°¢ basic Cr liquor without any Basta- 
mol gave still better results. Dyeing for pastel shades is being done on dried- 
out leather. Anionic fatliquoring before drying is being done with addition 
of anionic saponates (Syntapon L-type) to lower the surface tension. Good 
results have been obtained in fatliquoring kid leather with sulfated neatsfoot 
oil and Eryfor EL (nonionic, ethylene oxide-type detergent), added after ex- 
haustion of the sulfated oil. or with sulfated neatsfoot oil followed by cationic 
agents (Syntamin A, KL 13). Another good detergent is ETM. containing Na 
naphthenate soaps. The sulfated neatsfoot oil-Eryfor fatliquor gave no marbling 
after dyeing: the others did. Retannage with 2.5°¢ Biltan on the shaved 
weight gave fuller leather without sacrificing softness and stretchiness, but 
the negative effect on intensity of dyeing is a disadvantage. Treatment of 
chamois leather after bleaching with 6-8 Biltan on the dry weight produced 
leather that could be colored through and buffed better, resulting in gloves 
that did not get felty even after repeated washing. L.M. 


CORRECTION 


In the January number, in line 3 of the next-to-the-last paragraph on page 28, the amount 
of solvent should be 1000 gr s instead of 100 grams 





Fits 
like a 
glove... 


because of 
Nopcolene’* Solvent Fatliquors 


Nopcolene solvent fatliquors help produce a leather of the desired 
temper but with a low residual oil content. This is important in 
pearled or regular suedes, leather with exceptionally strong 
finish adhesion, and leather suitable for the vulcanized process. 


Why not let Nopco’s Skilled Hand in Chemistry and your tanner’s 
skill go hand in hand to produce the leathers that ‘‘fit like a glove.” 


For further information on the properties and applications of 

Nopco” solvent.fatliquors, write for a copy of the Nopcolene fat- 

liquor booklet. oT 
ct 
ae | 


NOPCO CHEMICAL COMPANY 
@ 60 Park Place, Newark, N.J. 


Plants: Harrison, N.J. «+ Richmond, Calif. » Cedartown, Ga. + London, Canada 





“LUNA” 
BRAND 


cold water soluble in solid or seco crushed 


“SUPREMO” 
BRAND 


ordinary in solid or seco crushed 


The Only American Manufacturer of Quebracho 
Extracts in South America. Factory at Puerto 


Pinasco, Paraguay. 


International Products Corporation 


Puerto Pinasco & Asuncion, Paraguay 





coded assurance 
of controlled, uniform 
MUTUAL product purity 


Like reagent chemicals and fine pharma- 
ceuticals, all packages of MuTUAL chro- 
mium chemicals bear a quality control 
number similar to the “8 2M 2” stamped 
on the sodium bichromate bags pictured 
above. 

These coded control numbers are your 
assurance that the Mutua. products 
you are shipped meet our purity specifi- 
cations that have helped to set the indus- 
try standards. Should the need arise, 
you can write for a detailed analysis of 
the product you are using by referring 
to the code number on the package. 


Other Products for Tanners 


Mutual® Koreon M (33-35% basicity) and X (50-52% basic- 
ity) one-bath chrome tans ¢ Mutual Potassium Bichromate 
Solvay® Ammonium Bicarbonate « Solvay Cleansing Soda 
X and XX ¢ Solvay Snowflake® Crystals 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers coast to coast. 


Incidentally, the MUTUAL Sodium Bi- 
chromate shown here is available in both 
Technical and C.P. grades, and in gran- 
ular or solution forms. In addition to 
100-lb. paper bags and Triotex bags, it 
is also available in 400-lb. fiber drums 
and 100-lb. steel drums. Standard or 
custom solutions are shipped in tank 
cars or tank trucks. Each package bears 
the MUTUAL control number to assure 
you of uniform performance and con- 
sistent results. 


For data on applying MuTuAL chromi- 
um chemicals to leather, mail the coupon. 


SOLVAY PROCESS DIVISION a 
ALLIED CHEMICAL CORPORATION 5-30 
61 Broadway, New York 6, N. Y. i 
Please send £ 
Bulletin No. 107—‘‘Preparing Basic Chromie 


Sulfate Tanning Liquors from Sodium Bi- 
chromate”’ 


(] Bulletin No. 108—‘‘Analytical Methods for 
sichromate Reduction Control”’ 


Booklet No. 54—‘‘Koreon One-bath Chrome 
‘Tan for Leather’ 


Name 

Position 

Company 

Address —_— iat 

City Zone ID itiaenectsennss 
ee 
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* when you need 


CHROME CHEMICALS i 


call Columbia-Southern 


e Produced under exacting standards to meet 
highest industry requirements. 

e Readily available from ample stocks to meet 
your most demanding delivery schedules. 

e Easily ordered from Pittsburgh or any of the 14 
District Sales Offices. 


YOU'LL LIKE DOING BUSINESS WITH COLUMBIA-SOUTHERN 


columbia|southern 
chemicals 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION 
of Pittsburgh Plate Glass Company 


A Subsidiary 
Center, Pittsburgh 22, Pennsylvania 


One Gateway 


DISTRICT OFFICES: Cincinnati ¢ Charlotte « Chicago « Cleveland « Boston 
New York « St. Louis ¢ Minneapolis « New Orleans ¢ Dallas « Houston « Pitts- 
burgh « Philadelphia « San Francisco. INCANADA: Standard Chemical Limited 





AMMONIUM BICARBONATE 


SOLVAY PROCESS DIVISION 


me 


SAMPLE 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


3 _ SOLVAY branch offices and dealers are located in 


major centers from coust to coast. 


SD ig SPT eS 
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LIBERAL 


See if you get 
hetter neutralizing 


Many chrome-tanners get supe- 
rior neutralizing with deep- 
penetrating, low pH Solvay" 
Ammonium Bicarbonate. They 
say it makes dyeing more uni- 
form, improves texture and grain. 


If you get results like these, you'll 
agree that this Solvay product is 
well worth its slight extra cost. 
Find out for yourself. No obliga- 
tion. Mail the coupon! 


eeeeeeeeeveeeeeeee eee eee 8 
DC-30 
SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


1 Without obligation, I'd like a liberal 


laboratory sample of Solvay Ammo- 
nium Bicarbonate. 


] I'd like to obtain a larger working 
sample and discuss with your repre- 
sentative an actual plant test. 

Name 
Position — 
Company 
Phone 
Address 


City Zone —__State 
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Dretihn 
for A tee off 


clout, 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 
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and 


FAT LIQUORS 


Mardol tanners’ oils and fat liquors are produced by 
specialists. They are highly skilled in quality control, 
and the proper selection and blending of oils, to fit 
specific leather making requirements. 

Our technical staff, comprising practical tanners is 
at your service. They will be pleased to help you with 
your problems. 


MARDEN-WILD CORPORATION 
mR tee CSS 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





APEX CALAFENE 


FOR TOP QUALITY SUEDES 


Used by leading tanners for over 30 
years for obtaining a finer nap, better 


feel and additional strength in low ends. 


ALSO:- 


CALAFENE SPECIAL: For a tighter nap on goat suedes 
CALOPHYL C-10: For suede splits 
STANNOIL: Outstanding penetrant for colors 


APEX CHEMICAL CO., INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 


THE PERFECT BLEND ‘‘MIXER” 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


INCREASES / DRITAN \ improves 


YIELDS 


\MYRABOLAM} COLOR 


. 4 
ra 
. ~~@,--- 


HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 


Beverly, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 
essured of Myrabolam Extracts. 


‘ , . The Pioneer of Tanning Extracts in Spray 
ELIMINATES old fashioned leaching — Dried Powder form for a quarter of a 


More Economical century. 
other high quality “DRITAN” spray-dried powdered tanning extracts 
QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


ELD OX WN cna 


“EW YORK S NY 
NG WHitehell 3.6300 





YOU CAN RELY ON 
BAYOILS 


- SULPHONATED OILS 
- FAT LIQUORS 
» WET AND DRY FILLERS 


Bay State Oil Products Ine. 
2 Union St. 
Peabody. Mass. 


BAY STATE BRAND 


—« Commonwealth « 


SSS LABORATORIES, Inc. 


Serving the Leather Industry since 1911 


| TECHNICAL SERVICE | 


CONSULTATION RESEARCH 


Immediate Service on 
HEAVY CHEMICALS — EXTRACTS — TANNERS OILS 
DYESTUFFS — LEATHER FINISHES — SPECIALTIES 
ABRASIVES AND COATED PAPERS. 


COMMONWEALTH LABORATORIES, INC. 


Gloversville, New York 
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There’s More—Much > 
= uch More SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 
Ordinary Clarified 
Granchaco Bestsolubl 
Indio Rex 

Sol Puma 


to choose from... 


Extracts and Raw Tanning Materials from 
the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African E. African 
H. E. c. Rhino 
m<.S. 


Comec 


Lutecia 


SPECIAL SPRAY-DRIED EXTRACTS 
DRITAN ) Wattle © Quebracho 
R.W.D. 


© Valonia 
‘ Myrabolams © Mangrove ® Blends 


Raw Tanning Materials 
Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 
Other Vegetable Tanning Materials from All Parts of 
the World. 


ae CL ae CU 


27 William Street, New York 5 N. Y. delhi li mee EL! 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


COMET 
CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


Lacquer Emulsions 
Stable “lrouble-free Water-tight 
Clear, Slack and White 


Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 





THE STAMP OF DEPENDABILITY 
<A xo> 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT: WOLPF—INTERNATIONAL, Milwaukee, W 


HOWES LEATHER CO. IN. | | © 4-HAMEL LEATHER co. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
e Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


: Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 $. 2nd St. R. 5) Grove St. 
MILWAUKEE 4, WIS. SALEM, MASS. 


BOSTON, MASS. 
ST. LOUIS, MO, CHICAGO, ILL. 
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| (Proctor | EQUIPMENT «.. 1. 
“3 _ TANNING INDUSTRY 


@ ROTO-SPRAY (4 or 8 Gun) 

e PASTED LEATHER DRYERS 

e TOGGLE DRYERS 

e POLE AND HOOK TYPE CONVEYOR DRYERS 

e SEASONED SKIN AND SPRAYED FINISH DRYERS 
e WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, INC. Philadelphia 20, Pa. 


REILLY- 
WHITEMAN- 
aataasniei CO. 


CONSHOHOCKEN, PA. 





NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 
NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


CALGON PRE-TAN 
CUTS TANNING TIME 


Calgon Pre-Tan before vegetable tanning speeds 
up penetration of vegetable liquors, requiring 
Va to Vs the time needed by ordinary methods 


In addition to being a big time saver, Calgon Pre-Tan produces 
high quality leather. Because of the unique properties of Calgon 
you get leather with exceptional freedom from stains, light uniform 
color, dense grain structure, and a long silky fiber which contributes 
greatly to tensile strength. Calgon Pre-Tan makes plumper leather, 
better for embossing processes. Calgon Pre-Tan makes better, 
finer, more beautiful leather. Write for your free copy of ‘‘Calgon 
Data for the Leather Chemist.” 


CA LG © N COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 


HAGAN BUILDING, PITTSBURGH 30, PA 


In Canada: Hagan Corporation (Canada) Limited, Toronto 





MANUFACTURER 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthv 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 
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CHEMICAL CORPORATION 


MILWAUKEE 1, WISCONSIN 


KEPECO e FINNALINE © KEPOLAC ee EMULLO 
KEEPASHINE © FONDO e UNI-LAK 
(Reg. U. S. Pat. Off.) 








EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormiey Leather Co. - 17! Madison Ave., New York City, Eugene Williams 
41 E. Union St. Pasadena. Calif., David V. Whiting Co 





Sulphonated and Compounded 
“ 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON. MASS. 





THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


RESEARCH 
has Two functions 


To produce a better Product and born of Science is 
to do it More Economically. a chemical Process 


THE TANNERS’ COUNCIL Industry — Be Prepared 
RESEARCH LABORATORY Fred O'Flaherty 
UNIVERSITY OF CINCINNATI 


Solvent Tannage, 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


Borneo CUTCH EXTRACT 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 








THE OHIO LEATHER CO. RESEARCH 
Quality Calf Leather 
— PAYS DIVIDENDS 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA when Properly Applied. 
EMBOSSED CALF - WHITE WASHETTE — 


TANNERY AND GENERAL OFFICES: THE TANNER’S COUNCIL 
GIRARD, OHIO RESEARCH LABORATORY 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO University of Cincinnati 


a Garden State Tanning Inc. 


handmaiden of 
all chemical Industries 
Technology is Manufacturers of 


born of Research Upholstery Leather 


Fleetwood, Pa. 


Fred O'Flaherty New York Office 
12 EAST 33 STREET, NEW YORK 16, N. Y. 





XXXVIII 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM, MASSACHUSETTS 


The Original Dry Color 
for Splits and Suedes 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WISCONSIN 
DRY COLORS «¢ FINISHES 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


- =) ee 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime. 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


0G This space dedicated to 
Tanner's Council Research Laboratory 
We serve the Tanning and Leather Industry by @ Frtend 


through a broad program of Research. 





T ‘ ry 
INDEX TO 
ADOLF SCHUBERT 
ALLIED CHEMICAL CORP., 
APEX CHEMICAL CO., INC 
ARKANSAS COMPANY, INC 
ARMOUR LEATHER COMPANY 
ARTHUR CC. TRASK CO 
ARTHUR THOMAS CO 
ATLAS REFINERY es 
BARKEY IMPORTING CO., THE 
BAY STATE OIL PRODUCTS 
SONA ALLEN, INC, 

BORNE CHEMICAL CO INC 

CALGON COMPANY ‘ a? 
CHEMICAL COATING MATERIALS CO 
CHEMTAN COMPANY ban ies 
COLUMBIA-SOUTHERN CHEMICAL CORP 
COMET CHEMICAL CO., INC ea 
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FIBER CHEMICAL CORPORATION 
GARDEN STATE TANNING, INC 

GEIGY COMPANY, INC 

HOOKER CHEMICAL CORP 
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“Z" AS IN ZEBRA 


A side leather tanner told us this interesting process story recently. 
Troubled with a natural grease problem in his sides, he attempted to 
correct the situation by expensively solvent degreasing the stock early 
in the process. 


The Other Side of the Coin 


After such treatment the blue stock still oozed grease as it was laid 
on pallets. It was necessary to wring twice to obtain even passable 
splitting and he could not hold his weights on the splitting machine. 
Subsequent steps in the process were troublesome because of grease, 
and the finished sides were down-graded on the table. 


A pack was run in which the solvent degreasing was eliminated. In 
its place 2% Seabomul ''Z" (based on limed weight) was added with the 
first tan feed. By evenly dispersing the natural grease throughout the 
sides, he was now able to wring properly on the first pass and weights 
were held in splitting. The finished stock was grease-spot free and ready 


for full value merchandising. 


You Can Do Something About It 


Sounds like a success story — and it is!! As more and more cattle 
are force-fed weight builders in the form of soya-bean and tallow 
derivatives, the tanner's problem increases. Sooner or later, if you tan 
sides or splits, you'll face the problem in your tannery. When you do 
we suggest you look to Seabomul ''Z"' as an easy, economical way out 
of the grease dilemma. 


If you're troubled with grease now, we suggest you discuss with 
us the type of leather you are running. We'll promptly send a sample of 
Seabomul ''Z" with detailed instructions for its use on your leather. 


SEABOARD CHEMICALS, INC. 
Dept. 3K, 30 Foster St. 


Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal 








